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BUCKLERSBURY HOUSE STANDS ON 
3,500 BORED PILES 


This important Office Building in the City of 
London, I|7 storeys high including the basemen 
floors, is supported on Cementation Bored Piles, 
Approximately 3,500 were constructed well within 
the contract time despite the fact that delays 
were unavoidably occasioned by the deliberation; 
on the fate of the Mithras Temple discovered 
on the site and other major difficulties inevit. 
able on such a large site. 


The construction of a surrounding wall to 
retain the adjoining Queen Victoria Street, 
Cannon Street and Bucklersbury was greatly 
facilitated by the use of our bored piles. 


The close proximity of important buildings 
including the Mansion House and services suchas 
the Underground Railway made it necessary to 
reduce noise, vibration, etc., to an absolute 
minimum. 
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FLAME PROTECTION 
DEVICES 


To suit almost 
every application 


MAGNETIC 
GAS VALVES 


2-way & straight 
through types 


& domestic applications 


AUTOMATIC 
IGNITER SETS 


Separately or with 
flame protection 


CONSISTENT 
RELIABILITY 


THERMOSTATS & 
RELAY VALVES 
Industrial, commercial 
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hard knocks in recent years. Even the Suez 

crisis did little to help matters, although it 
certainly persuaded some bakers to install gas as an 
alternative to oil. Yet this load is a * natural’ for the 
gas industry and one well worth fighting for. All that 
is needed is the right sort of opportunity—some change 
in the circumstances affecting bakers or a new develop- 
ment in baking technique. We believe that opportunity 
has now arrived and that the time is ripe for our sales- 
men to start a new offensive. 

The Baking Industry (Hours of Work) Act, 1954. 
which came into force on January 1, 1958, will bring 
about some radical changes in the habits of life and 
work of many bakers. And it will cause the introduc- 
tion of some quite revolutionary techniques and 
machinery into the bakehouse. As suppliers of the 
ideal fuel for baking. the gas industry is concerned in 
this matter because the new situation offers fresh 
opportunities for the use of gas—opportunities which 
ought to be seized with alacrity. We thought it might 
be helpful if we outlined the salient points of the Act. 
indicating some ways in which bakers are accommodat- 
ing themselves to the new circumstances, and suggesting 
lines of development open to the gas salesman. 

The purpose of the Act is to restrict, rather than 
prohibit, night work in bakeries. Indeed, a bakery can 
be registered as a night bakery with staff permitted 
to work between the hours of 6 p.m. and 6 a.m., thus 
allowing the ‘round the clock’ operation of plant 
bakeries. The difficulty in this course for the small and 
medium sized family bakery is in the provision that no 
worker shall be employed between 6 p.m. and 6 a.m. 
for more than 26 working weeks in any one year. 
Furthermore. a worker may not be employed at night for 
more than four weeks continuously and may not resume 
night work until he has worked at least four weeks 
between 6 a.m. and 6 p.m. 

It has been the custom in many family bakeries to 


[i gas industry's baking load has taken some 
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employ a night shift of bread bakers to make bread 
and rolls to sell ‘ oven fresh’ during the following day: 
and a day shift of confectioners who, incidentally, bake 
their cakes and other * fancy ° goods on the falling heat 
in the ovens used for bread during the previous night. 
This convenient arrangement can hardly survive the 
requirements of the Act for many small establishments 
will find it impossible to organise a satisfactory rota of 
duties. The fact that bread bakers are not always skilled 
in confectionery and confectioners in bread baking only 
adds to the general difficulty. The Act will therefore 
compel many family bakeries to concentrate their entire 
production within the hours between 5 a.m. and 10 p.m.. 
which arrangement is the alternative to registering as a 
night bakery and compliance with the conditions men- 
tioned above. With the adoption of day working it is 
permissible for workers to begin at 3 a.m. to make the 
doughs and fire the ovens. It is also permissible in a 
bakery adopting this course to employ any workers on 
one night a week to meet the requirements of the public 
immediately before or after Sunday or the Jewish 
Sabbath. And a similar arrangement may be made 
to meet the increased requirements of the public before 
a public holiday. Bakeries in seasonal resorts may make 
individual application to the Minister for exemption 
from these provisions. 

Happily the master baker and partnerships of bakers 
who do the work themselves do not come within the 
scope of the Act. If a master man employed a night 
worker for bread baking, who brought the establish- 
ment within the Act, he might manage by using him as 
a doughmaker between 3 a.m. and 5 a.m. after which he 
could bake. He might use long doughs, i.e.. those left 
to ferment overnight, on which his man could begin 
work at 5 a.m. He might decide to cease selling bread 
altogether or he might retail bread from a plant bakery 

-a course regarded by some as the ultimate betrayal of 
the craft. 

Much attention is to 


being paid the possible 
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advantages of storing goods in deep refrigeration; in 
some instances this may afford a profitable solution. 
Most breads and flour confectionery can be stored for 
a considerable time when rapidly frozen and kept at 
a temperature about —5S°F. It is widely acknowledged 
that the appearance, taste and other desirable qualities 
of such goods are not impaired if they are thawed out 
correctly before presentation for sale. This technique 
has been practised in the U.S.A. and some European 
countries for a number of years; here it is comparatively 
new. 

Beside the obvious advantage of being able to store 
perishable goods ready to meet the needs of an early 
morning trade, such as the supply of fresh rolls to hotels 
and industrial canteens, a refrigerator may enable more 
economical methods of production. Bread and rolls 
can be stockpiled in the slacker first days of the week 
ready to meet the increasing demand towards the week- 
end. Confectionery, which is normally made in small 
and perhaps daily batches, can be made in a larger 
quantity, say once a week, and much time saved. In 
short, the rate of production can be kept fairly constant 
and the cold store used as a reservoir to cope with the 
uneven rate of sales. 

The refrigeration engineering industry seems able to 
provide plant in any size and with cooling rates to suit 
any demands likely to be made by bakers. Storage 
temperatures and other important information, such as 
which goods can be stored satisfactorily and which can 
not, are known from laboratory experiments and 
experience in the bake house. The thawing out of the 


goods, ‘recovery’ as the trade prefers to term it, is 


still an imperfectly understood art. An ordinary 1 lb. 
12 oz. loaf of bread can be restored to a saleable condi- 
tion from —5°F. if left in the bakehouse at 70°F. for 
about five hours. A small loaf, e.g.. a 14 0z. Hovis. 
takes about two hours and rolls about 25 minutes under 
the same conditions. Bakers declare that goods re- 
covered in this ‘natural’ way are indistinguishable 
from fresh goods. However, space is at a premium in 
the majority of bakeries so the lack of sufficient room 
to accommodate racks of well spaced loaves will surely 
restrict the application and reduce the benefit of this 
method. 

Accelerated recovery by the application of heat to a 
recovery room from a specially installed source, such as 
a gas air heater, appears to be a logical development: 
speed is all important in respect of some parts of the 
bread and rolls trade. But it is just when one tries to 
accelerate recovery that difficulties in the form of 
damage to the goods are encountered. The physical 
factors in the recovery room that affect the rate of 
recovery and quality of the product are temperature. 
speed of air movement, and humidity. At present the 
highest acceptable temperature appears to be about 
100°F., if accompanied by air movement. Little or no 
data is available on the maximum permissible air speed 
through a load of cold bread. Yet this is an important 
factor which certainly affects quality, uniformity of 
thawing throughout the load and the overall recovery 
time. As for humidity, it seems likely that for perfect 
restoration of bread this factor may have to be varied 
at different stages of the process. 

Improperly recovered bread is practically unsaleable 
and would certainly not enhance any shop’s reputation. 
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The common defects are ‘shelling’ or flaking of the 
top crust and the complete detachment of the whole 
top crust from the * crumb “—the body of the loaf. 

Recovery presents the gas industry with a technical 
problem and promises an entirely new load in the 
baking industry. Data now available suggest that the 
nett heat requirement is about 100 B.Th.U. per Ib. of 
bread. In practical bakehouse conditions this might 
well mean a gross consumption of the order of a half 
therm per sack. 

While this new heat requirement holds interesting 
possibilities for the use of gas and should be tackled 
without delay, there are other lines of business develop- 
ment in the baking industry resulting from the new 
conditions which should be examined and exploited 
where possible. And these only require the bakery 
representatives’ normal working knowledge of the trade 
and some good gas salesmanship. 

The case for refrigeration which we have described is 
a rather idealistic simplification of bakery affairs. It 
supposes, among other things, that there is an absolute 
need for a refrigerator, space for it, a recovery room. 
and not least in importance, the capital available for its 
purchase and installation; such equipment is dear. In 
the new conditions created by the Act some bakeries 
will need more oven capacity, others will need ovens 
which are more flexible, i.e., quickly adaptable from one 
class of goods to another. Fuel storage space will be- 
come still more valuable and there will be less time 
to spare for oven firing and manual control of the 
temperature. And in future the advantages we have 
claimed for gas over the years as the ideal fuel for 
baking will apply with even greater force than before. 

Examples of these possibilities readily spring to mind. 
In some districts there is a hard core of bakers with coal 
fired, side-flue ovens which have hitherto resisted all 
attempts of gas and oil salesmen to convert them. Some 
of these bakers are now in the mood to pay for the 
advantages of gas firing if the proposition is presented 
in attractive terms. Again, a single deck side-flue oven 
used for bread at night and confectionery in the day 
may have been an acceptable tool under the old condi- 
tions, but it is now quite inadequate if only day baking 
is to be practised. A multi-deck patent gas oven with 
independent temperature control to each deck and the 
possibility of continuous baking in each of them, might 
well satisfy the new needs and save floor space as well. 
In the conditions imagined, the fuel being used at 
present on such an inflexible (and thermally inefficient) 
oven would not be of much significance. Indeed an 
oven already converted to oil—or even gas!—from coal 
might prove an easier target for the existing conversion. 
indicating a progressive baker ready to employ new 
plant in changed circumstances. 

However. bakers in general have a strong thread of 
conservatism woven into their natures. so if in a parti- 
cular instance the alternatives were a flexible gas oven 
or deep refrigeration, the gas salesman would be able 
to make a very strong appeal on grounds other than 
cost. The new conditions may create a need and pre- 
sent opportunities for selling more oven capacity in 
various types of bakeries whether refrigeration is 
adopted or not. Very few bakers have adjusted them- 
selves to the new conditions. The time is ripe for gas 
men to go to it! 
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Gas Producers 


HE gas industry has been interested in producer 
Te for a great many years, and it is fascinating 

to trace the development of the producer and its 
yse. The first landmark was the evolution of the retort 
setting and the idea of generating a gas from the coke 
to be burnt more efficiently in the immediate neigh- 
bourhood of the horizontal retorts which formed part 
of the setting. This was the form of producer which 
the gas industry designed and perfected for its own 
particular use; the introduction of recuperators was, of 
course. a refinement and a means of increasing the 
thermal efficiency of the setting as a whole. 

With the introduction of the vertical retort it became 
necessary to modify this arrangement, and the built-in 
step grate producer was the outcome. Though an 
integral part of the setting, producer gas was being 
generated further from its point of utilisation. The 
logical outcome of this was the application of the 
mechanical producer to both the gas and coking indus- 
iries. Here the producer gas could be taken in hot 
from the separate producer or cooled and cleaned 
before it entered the setting. 

The important point to be noted is that all these 
developments are concerned with the production and 
utilisation of producer gas made from coke. As long 
as the value of coke was low and its demand outside 
the industry was small, there was never any question of 
using coal in its place. This was not so in other 
industries such as the steel, glass and chemical indus- 


tries, which needed a cheap, easily generated gaseous 
fuel. These industries have always used coal which was 
more readily available and in the past reasonably cheap. 

With the distillation products which appear in the coal 
producer gas plant, steps need to be taken which are 
outside the experience of the gas industry, so that at 
first sight reference to them might seem to be of little 


interest. However, we do not think that this is quite 
as true as it was 20, or even ten, years ago. Before 
the war gas-making was largely confined to orthodox 
carbonisation and the production of C.W.G. for peak 
load gas, but in the last few years the shortage of suit- 
able types of gas-making coals and the rise in the value 
of coke has caused a great deal of thought to be given 
to other methods of gas-making. 

Among the new processes which have come to the 
fore in the last few years is that of the complete gasifi- 
cation of coal without the production of coke as a 
by-product of the process. Gas-making by such 
means involves a two-stage producer, one part of which 
is a retort in which the volatile matter is driven off, 
followed by the gasification of the solid residue in an 
orthodox water gas generator. 

The problems and difficulties which confront the 
operators of industrial gas producers which use coal. 
were brought out at the Conference on Producer Gas 
Practice held at Harrogate last April, an account of 
which is published in No. 32 of the B.C.U.R.A. quarterly 
Gazette. At this conference, which lasted two days. 
4number of sessions were presided over by representa- 
lwes of the engineering contractors and producer 
operators drawn from the steel and glass manufacturing 
industries. Since this conference was essentially a ‘ get 
logether ’ of practical men whose day-to-day interests 
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were either the design and manufacture of producer 
gas plant or the production of producer gas for some 
specific industrial furnace, neither the latest trends in 
new plant nor the employment of unorthodox types of 
producers were mentioned. We think this was a great 
pity since the experiments being carried out by 
B.C.U.R.A (who were responsible for organising the 
conference) would have been extremely interesting. 
Nevertheless, the staff from the B.C.U.R.A. laboratories 
at Leatherhead were present to give factual information 
on any difficult points that might be raised. Many of 
ihe difficulties encountered by those operating coke gas 
producers are met with when coal is used; we are think- 
ing of such difficulties as the accurate sizing of the fuel, 
freedom from dust, breakage of the fuel on charging. 
and such phenomena as * flaring’ at the periphery of 
the fuel bed. The cleaning of producer gas is clearly 
much more of a problem when using coal than coke, 
though cleaning in both cases has the same object—to 
rid the gas of dust and to prevent subsequent damage 
to refractories. Other subjects discussed were costing 
and gas transmission. It might seem to the outside 
observer that in spite of the low calorific value of pro- 
ducer gas it might pay to have a centralised producer 
plant in place of individual producers for single fur- 
naces, or even to go further and install a plant for a 
whole factory estate. This would at any rate relieve 
individual operators of much anxiety, and would appear 
to make possible centralised maintenance and cleaning 
of the plant as well as a possible reduction in cost. 

During the discussion on the transmission of producer 
gas, mention was made of the difficulties of burning out 
producer gas mains clogged with pitch and tar. During 
the process there is a great deal of smoke emitted. To 
avoid this smoke, one speaker described a combustion 
box filled with checker brickwork and previously heated 
with oil, through which the smoke-laden fumes were 
passed. This cured the smoke nuisance but involved 
the consumption of about a ton of oil over a period of 
12 to 18 hours. Suggestions from other speakers indi- 
cated that if the fumes were mixed with a rich gas like 
town gas, they would be able to burn by themselves 
without the consumption of oil. 

Since the tendency to buy available coke oven gas 
continues to grow throughout the gas industry, there is 
likely to be a shortage of coke in some of the area 
boards. As a result coke for producer fuel may be both 
difficult to obtain and too costly to use for this purpose. 
Experiments aimed at overcoming this situation include 
the use of a low volatile steam coal in place of the coke. 
or the firing of the carbonising plant with coal gas. 
Results from the use of coal show that it may not have 
been quite as successful as it first seemed to promise. 
but progress has been made with the use of rich gas. If 
the retort setting has vertical heating flues it would 
appear that gas could be used fairly successfully, but 
in the more usual types of retort settings coal gas must 
be introduced into the producer itself and mixed with 
the producer gas. This has caused certain difficulties 
by lengthening the flame of the heating gas. So far a 
maximum of 40°% coal gas in the mixed gases has been 
used, but in general the proportion of coal gas seems 
to be 30% or less. It has the advantage of maintaining 
nore constant gas outputs at times of low demand with- 
out interfering with the optimum working conditions 
of the plant. 
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Personal Notes 


Mr. W. L. HEywoop has resigned from 
the Council for Scientific and Industrial 
Research on taking up an appointment 
as a member of the Restrictive Practices 
Court. Mr. Lewis T. Wricut, General 
Secretary of the Amalgamated Weavers’ 
Association, succeeds Mr. Heywood. Mr. 
Wright is Chairman of both the Produc- 
tion and Scientific Advisory Committees 
of the Trades Union Congress and is also 
Chairman of the British Productivity 
Council. 


Mr. R. J. KINGSNORTH has _ been 
appointed Manager of the process con- 
trol division of Elliott Brothers (London) 
Ltd., a member of the Elliott-Automa- 
tion Group. Mr. Kingsnorth has been 
connected with the electrical instrument 
industry for over 25 years, and for the 
past 17 years has been Manager of the 
Erith Instrument Factory of Salford Elec- 
trical Instruments Ltd. 


Mr. Jack NicuHots, of the Group 
Accountant's department, North Cheshire 
Group, North Western Gas Board, has 
passed the final examination, Part A, of 
the Institute of Municipal Treasurers 
and Accountants. Mr. Noe P. 
HEPwoRTH has passed the final examina- 
tion, Part B. 


N the 1957 Examinations of the Insti- 

tution of Gas Engineers the following 
candidates passed the main _ subject 
examination under the old regulations 
(Communication 275) and have now 
qualified for the award of certificates by 
completing outstanding ancillary sub- 
jects: 

Higher grade examinations, internal 
candidate, gas engineering (manufacture), 
second class, Wilson, J., of Manchester 
College; external candidates, all second 
class, Coan, H. B., Paignton; Hannah, 
P. H., Torquay; McDermott, M. D., 
Singapore; and Pill, M. J., Exeter. 

Ordinary grade examinations, external 
candidate, gas engineering (manufacture). 
second class, Hogarth, A. T., Morecambe. 

Associate membership examination, gas 
engineering (manufacture), Allan, F. P.. 
Perth; Alsop, D., Darlington; Atkinson, 
B. G. J., Derby: Bain J.. Dumbarton; 
Cooper, M. C., Southampton; Cooper, 
N., Manchester; Cooper, P., Darwen; 
Davis, A. J.. Swindon; Donaghey, W. S.., 
Londonderry; Driver, G., Colne; Eke, 
P. W. A., Croydon; Harrington, P. B.. 
Walsall: Hemfrey. D. W.. Spalding; 


Obituary 


Mr. ROBERT HENRY GLEN, of Manor 
Garden, Henley-on-Thames, has died 
aged 73. Formerly Chairman of the 
Hong Kong and China Gas Company 
and the Colombo Gas and Water Com- 
pany, Mr. Glen was at one time the 
Chairman of the Phyllis Court Club at 
Henley. 


Hingley, E. R., 
Hitchen, R. L., 


Cradley Heath; 
Brighouse; Hutchinson, 
W. G., South Shields; Kent, G. C.. 
Dudley; Lupton, K., West Hartlepool; 
McNaughton, J. D. T., Perth; Moore, W.., 
Workington; Park, D., Dunfermline: 
Parr, R. R., Newcastle-on-Tyne; Phillips, 
G. N., Port Talbot; Raybould, R. H.. 
Stourbridge; Sanderson, C. J., South 
Shields; Sibbald, D. W., Kirkcaldy; 
Spencer, R. K., Loughborough; Steel, 
R. A., Alexandria; Summerfield, D.., 
Wilkinson, K., Keighley; Wright, J. M.. 
Stockton-on-Tees, and York, R., Stock- 
ton-on-Tees. 

Gas Engineering (Supply), Blyth, J. E.. 
Brighton; Brown, C. H., Ro.herham; 
Cassley, A., Colwyn Bay; Clewer, N. F.., 
Bournemouth; Cornelius, W. L., Swan- 
sea; Grey, H. J., Liverpool; Homyer. 
D. J.. London; Macfarlane, A.. Cwm- 
bran; Palmer, S. G., Rhyl; Simpson, 
J. O., Nottingham; Stonehewer, S., 
Blackpool; Watkins, G. H., London; and 
Whitehouse, C. D., Loughborough. 

Certificate in Gas Salesmanship and 
Consumer Service, all first class, Dalby, 
M. S., Newcastle-upon-Tyne, Northern 
Board; Moody, M. H., Enfield, North 
West Midlands Board; Hopwood, J. A.. 
Wellington, West Midlands Board: 
Johnson, G. C., Romford, North Thames 
Board; Moody, M. H., Enfield, North 
Thames Board; Osborn, D. J. F.. 
Crawley, South Eastern Board; Sutton, 
R., North Shields, Northern Board; and 
Willson, F. W., Leigh-on-Sea, North 
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Thames Board. All second clay 
Anderegg, E. T., Waltham Cross. Easter 
Board; Ball, D. D., Liverpoo!, Nor 
Western Board; Bamford, H., Gospor, 
Southern Board; Berwick, F. W. G., Se:. 
ford, South Eastern Board; Blythe, C. y 
Hove, South Eastern Board; Boulonoj 
D. G., Hanworth, North Thames Boar; 
Catterick, M., Middlesbrough, Norther 
Board; Claxton, W. C., Redcar, Norther 
Board; Dimmock, G. T., Mitcham, Soy) 
Eastern Board; Foster, B. J., Basildop 
North Thames Board; Goodyear, D, 4 
Norwich, Eastern Board; Hetherington 
5. Newcastle-upon-Tyne, Norther 
Board; Heward, R. A., Canvey Islan 
North Thames Board; Hillier, B. E, | 
Gosport, Southern Board; Jenkins, C. G 
Blaina, Wales Board; Kay, F. H.. Nort 
Shields, Northern Board; Keen, H. \ 
Birmingham, West Midlands Board 
Mathews, A., Bellshill, Scottish Board 
Morgan, L. D., Abertillery, Wa!es Board 
Newman, A. C., Wembley, North Thames 
Board; Perry, R. M., Hull, North Easter 
Board; Pout, R. E., St. Albans, Eastern 
Board; Protheroe, J.. Dowlais, Wale 
Board; Sills, R. E., Whitchurch, Wale 
Board; Taylor, N. J., Bridlington. Nort 
Eastern Board; Thompson, N. 8 
Cwmbran, Wales Board; Wake, T.. D: 
lington, Northern Board; Wakeling 
A. A., Prittlewell, North Thames Board 
Warnes, P. W., Felixstowe, Eastem 
Board; Watkins, K. H., Pontypool, Wale: 
Board; Webster, R. L., London, Nort 
Thames Board; Welton, C., Sheffield 
East Midlands Board; West, F. | 
London, South Eastern Board; ani 
Whiffin, L. E., London, North Thames 
Board. 


Diary of Forthcoming Events 


FUEI 
* Space 
Heating With Smoke,’ papers on gas, 


January 23. — INSTITUTE OF 
(MERSEYSIDE SUB-SECTION): 


oil, electricity, and solid fuels. Dis- 
cussion. 9, The Temple, Dale Street, 
Liverpool. 7 p.m. 


January 23.—MIDLAND JUNIORS: Visit 
to the works of Bratt Colbran Ltd.. 
Wembley. 


January 23.—INSTITUTE OF FUEL (MID- 
LAND SECTION): ‘The Mechanical 
Properties of Coal, Dr. L. C. Tyte. 
James Watt Institute, Great Charles 
Street, Birmingham 3. 6.30 p.m. 


January 25.—WESTERN JUNIORS: Visit 
to George Waller & Son Ltd., Stroud. 


January 27.—WALES AND Mow. JUNIORS: 
‘Technical Control of Small Under- 
takings, S. Barton. Cefn Mawr. 


January 27.—EaASTERN G.C.C.: Con- 

naught Rooms, London, W.C.2, 2 p.m. 
January 30.—NorTtH THAMES G.C.C.: 
Caxton Hall, Westminster. 


INSTITUTE OF FUEI 
(East MIDLAND SECTION): * Integra- 
tion of Power Supplies, by E. F. 
Schumacher. Gas Showrooms. Not- 
tingham. 6.15 p.m. 


January 30.—THI 


January 31.—JUNIOR INSTITUTION 
ENGINEERS: ‘The Clean Air Act and 
the Engineer, E. C. Rogers. Peps 
House, 14, Rochester Row. Wes 
minster. 7 p.m. 

January 31.—INSTITUTION OF CHEMIC) 
ENGINEERS, Graduates and Students 
Section: Caxton Hall, London, S.W| 
‘Instrumentation in the Chemic 
Industry,’ P. W. Mason, 6.30 p.m. 


February 4.—SouTH Eastern G.C( 
Caxton Hall, London, S.W.1, 11 am 

February 4.—INSTITUTION OF CHEMIC\ 
ENGINEERS : Burlington H ouse 
London, W.1: Three papers, including 
‘Mass Transfer Between  Fluidised 
Particles and a Gas,’ by J. F. Richard 
son and A. G. Bakhtiar. 5.30 p.m. 

February 4.—MIDLAND Juniors: We 
Midlands Gas Board, Council Hous 
Birmingham: Paper, ‘Some Notes 0 
Gas Governing, by H. E. Shaw am 
M. W. Jeavons. 

February 4.—COMBUSTION ENGINEER!‘ 
ASSOCIATION (NORTH - WESTER’ 
REGION): Brains Trust on * Mechanic 
Handling, Storage, and Conditioning “ 
Solid Fuel,’ and *‘ Automatic Regul 
tion of Combustion Conditions—-Smé 
and Medium-Size Boilers... E. Burma' 
Teddington Industrial Equipmen 
Ltd. 
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Class 

Ease, § CORRESPONDENCE 

North 

: e in 
oe Aims of W.G.F. are Suppl Home S 
= ims 0 -G.F. are Supplementary to Home Service 
CW 
ulonois DEAR SIR, younger housewife; however, it must not housewife in a paid job are being 
Board We were delighted to read your edi- ¢ forgotten that many of the older encouraged where leadership can be 
‘orthern torial in the ‘Gas JourNAL’ of January ™embers have belonged to the organisa- found. _ , , 
{ortherr g It was a forthright and fair appraisal on since its inception and are keen The Federation is also experimenting 
1, South of the strengths and weaknesses of the Supporters of the use of gas, and through —_ with the idea of a junior gas federation 
sasildon Federation, and contained much that, their families and friends do much good covering the 15-20 age group, but it is 
-D.A in my opinion, has needed saying for a work. Evening branches which may too soon to say how this will develop. 
rington long time. Nothing is ever quite perfect, attract young mothers, and also the as the age group is a difficult one to 
Northern but that is no reason why perfection attract and retain. ‘ 

Island should not be aimed at, and timely The post-war branches definitely have 


WHY NOT MAKE 


3. E.) criticism is a spur to endeavour. a good a ae si various age 
. : J : ‘ ‘ *s are Ww 
 C.( The Federation has a great deal to MORE USE — os mon —— -— a 
Nort cutee catty tn Gea Geae af aattieban Gad more *‘ programme’ than * tea’ conscious! 
ecru” nag Me igen 9 t is ou slicy to e asise, through 
= i prejudice, some of it justified, but most OF THEIR AID ? Kt is cur policy to emphacin, Group 
Board : Ther ‘ . . our monthly bulletins, and visits to 
of it not. There has been a feeling in DEarR Sir, ? : = 
Boar : econ ; branches by the officers of the Federa- 
some quarters that it infringed on the As someone who has spent a life- . ; srpoetes : . Arena 
s Board : PRM ness , : : tion, the importance of including * gas 
. work of the home service section of the time connected with women’s organ- . ‘ ' 

Thame . leg - ae - in branch programmes, and how 
f industry which, in fact, is a complete isations and now speaks frequently at ; Bers anal : # 
Easter : on 8 : : oe. ’ emphatically I agree with your observa- 

fallacy. The essential function and basic meetings of W.G.F. branches, I want . rig Pe sclera 
Easte : a a : - tion that this ‘gas story’ must be put 
oe purpose of the Women’s Gas Federation to say how impressed I am with these phay Dae . . ibis: 
Wale ; : : ; over in a bright, interesting and under- 
; has been, from the start, supplementary gatherings. No speaker could wish eaten ie - ; 
. Wale ; cas . . : standable way. Then, and only then. 
to, and in no way competitive with, home for better audiences. Invariably the 3 . : ; 
1. Nort , A - 3 can the housewife and the industry 
N. B service, and here I would like to pay hall is full and the audience respon- benefit ; 
a tribute to the help we have always sive and interested—I wonder how a es 
T., Da . : . ae sehr The average housewife is an expert at 
received from this wonderful body of many organisations could say the . é . : . ‘ 
/akeling . 5 ’ her job, but she is not a gas engineer. 
: women up and down the country. same. The members are truly repre- ag ee ‘ Ps ‘ 
; Board , —s ttn at tn tment and so it is no good ‘reeling’ off a talk 
Easter 08 RENE RENE St Oe Se ee Geen das eae aa ee ee Ge, ae 
1, Wales tion should be other than an indirect ennai te om Bosscslhens Ponape Pre apart from anything else, she is prob- 
. North means of propaganda which, surely, is a es . nether pe . eyes _— ably too tired to understand! 
- “ soral ; rp “ >< . ‘ é vell- > > sub- om . ‘ 
Sheffield an integral and valuable adjunct to any on ca ws S them conan The basic needs of the Federation are 
=e sales > as ¢ “nende ects a ave e e , 
F. sales force. It provides an independent Seale i: a AF sree s good leaders in the branches (and most 
‘d; and and non-commercial collective body of it yr tensor yo cg a or of them have these), and a good liaison 
Thame people who support the use of gas in the — eer ee with the industry, given these it could 


nts 


home, and, as you say, the voice and 
opinions of this body could and should 
be used much more than at present, as 
one of the sounding boards by both the 
industry and the manufacturers. 

Your reference to the need for younger 
membership is something of which the 


industry does not wholly realise the 
value of such a platform and use it 
to the full. 


Yours truly, 
VERA LAUGHTON MATHEWS, 
Adviser on Women’s Affairs. 


The Gas Council, 


and will be, all that the industry and the 
Federation itself, wish it to be. 


Yours faithfully, 
G. E. EVERSHED, Chairman. 


Women’s Gas Federation, 





























mm Federation is well aware, and every 1. Grosvenor Place. S.W.1. 5, Grosvenor Crescent, S.W.1. 
~ effort is being made to attract the January 15, 1958. 
epi 
Wes sa aeseaianaaaae ae 
‘ ] . 
i Protected Persons’ Superannuation Schemes THOMAS DE LA RUE 
— Dear Sir, of Power under section 58(i)(b) of the & CO LTD 
<tr May I, through the courtesy of your GS Act. _ saci ili ails : 
ae columns, draw the attention of personnel The options granted to similar staff in HE Board of Thomas De La Rue 
“ cL on the staff of the various boards of the me electricity Presence on pr ee and Co.. Ltd.. have decided that 
7 ang £8 industry who are classified as * pro- ain te Pres py el pc gt the value of the assets employed in the 
¢ tected persons” for superannuation pur- this date it is pertinent to ask why the C©°™Mpany’s business has increased to 
HEMIC\ poses, to the invidious position in which oe er oe eee — : : he i d Ordinz 
H ousé they are placed by the ‘freezing’ of their iScrimination against the gas industry a point where the issue rainary 
includin: pension c hts as ao vesting pa should have been made. capital has become disproportionately 
Fluidise’ a et Protected persons as such seem to have small in relation to it. This is largely 
Since May, 1949, the local authorities ‘ ; : ; 
Richar staff have had their rights extended by YSTY little representation in NALGO or the result of ploughing back a sub- 
) pm the introduction of the 1953 Act which a. npomeny “0 — - hosed — stantial proportion of the profits over 
s: Wet gave options and interpretations subse- ™! el  ncheat tame yr ge pi past years. . 
| Hous. quently denied to transferred members of 07 Meir Senali, “i . a M oe a} The Board have therefore obtained 
Notes 0! the gas industry. Recently the new gas to their NALGO rence, te lj _— Treasury consent to the capitalisation of 
haw an staff schemes have introduced a three Officers’ Guild. Further de iberatons £926,000 out of reserves, to be used to 
years’ average to replace the five years’ “© to take place ro q~ r-send pe andy issue one new Ordinary share of Ss.. 

INEERIN average on which pensions are calculated. | ay eo ae on ae ts ae eer credited as fully paid uv, to the holder 
S TER It would appear then that while the * — oer “a “re booge ativ cafe nrc of each existing 5s. Ordinary stock unit. 
echanic original scheme and the new scheme are re oe oe phe = — th ont hh The existing Ordinary stock units and 
joning being improved, the rights of those who aPP = a i. pied nor 1 orougnly the new 5s. Ordinary shares would then 
Regul exercised their option to remain under -¢X@Mined at national level. be consolidated into shares of the 


nominal value of 10s. each. 

H_ T. WILLIAMS. An extraordinary general meeting will 
unless by ; be convened in due course at which 
West Midlands Gas Board, Ordinary stockholders will be asked to 
January 15, 1958. approve these proposals. 


s-—Sma the 1937 Act are now frozen to condi- Yours faithfully, 
Burma! tions obtaining 20 years ago with little 
Jui pmef Prospect of improvement 
amendment to the Gas Act 1948 by Par- 
liament or by regulation by the Ministry 


Women's Gas Federation 


LADY MAYORESS 
IN CHAIR AT 
LEEDS MEETING 


HE Lady Mayoress of Leeds, Mrs. 

J. Hiley, presided at the annual 
general meeting of the Leeds branch of 
the Women’s Gas Federation. The guest 
speaker was Mr. J. Inebnit, former lec- 
turer in French at the University of 
Leeds. 

Officers elected were—President, the 
Lady Mayoress; Chairman, Mrs. J. M. 
McAlpin; Secretary, Miss S. Hopwood; 
and Treasurer. Mrs. A. J. Winter. 


Members of the Hull branch of the 
Women’s Gas Federation were given a 
film and talk on general dietetics at a 
recent meeting. Committee members 
who had attended the Bradford branch 
21st birthday celebrations described their 
visit. 


Imperial Continental 


In respect of the year ending March 
31, 1958, an interim dividend of 3° 
(actual), less tax, is to be paid on £11.2 
mill. capital stock by the Imperial 
Continental Gas Association. 


Gas in Northern Ireland 


GAS JOURNAL 
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On the gas stand at the recent Schoolboys’ Exhibition, jointly presented by the 
Easterti, South Eastern, and North Thames Gas Boards, the emphasis was on audience 
participation, and on careers, not only in the gas industry but for the boy who would 


like to take up catering. 


Pictured here some of the young visitors watch with keen 


interest as one of the well-known chefs, who gave demonstrations, performs his 
culinary rites. 


NEWRY’S CHRISTMAS OUTPUT 
WAS AN ALL-TIME RECORD 


HE Christmas peak load was a record of 455,000 cu.ft. of gas distributed 
bye 24 hours, Mr. John Collins, Manager, told members of Newry (Co. 
Down) Urban Council Gas Committee recently. 
of 1956 by more than 100,000 cu.ft. 

In spite of appeals, however, there was 
little or no staggering of the cooking 
hours between 10 a.m. and 2 p.m. on 


Christmas Day. Gas was distributed at 
an average rate of 50,000 cu.ft. an hour, 
and at the peak cooking hour, 12 to 1 
p.m., 65,000 cu.ft. of gas was sent out. 

The Manager said there had been only 
one complaint due to the local service 
pipe being choked. Mr. B. McShane. 
Chairman, said it was the first Christmas 
in his experience on which there had not 
been numerous complaints. 


Coleraine Produces More 


In Coleraine (Co. Londonderry) the 
Borough Council were told recently that 
during the period November 22 to 
December 27 the output of gas was 
16,562,800 cu.ft., an increase of 563,600 
cu.ft. compared with the corresponding 
period of the previous year. 

Total gas made from April 1, 1957, to 
December 31, 1957, was _ 117,756,600 


Industrial Law 


A course on industrial and factory law 
will: be held under the auspices of the 
Industrial Welfare Society on February 
4, 5 and 6 at Robert Hyde House, 48. 
Bryanston Square. London, W.1. 


This figure exceeded that 


Plus ca Change... 


A 98-years-old copy of the now 
defunct newspaper Pudsey Herald 
advertises coal for sale at 6s. 8d. per 
ton and PARAFFIN as ‘the new 
substitute for gas.” 


cu.ft. The total for the corresponding 
period of 1956 was 126,847,000 cu.ft. 

Coke sold to December 31 totalled 
1.488 tons, as against 1,056 tons. 


Londonderry 


The Londonderry Gaslight Company 
had installed a new coke-grading and 
handling plant, which transfers coke 
from the retorts to storage bunkers at 
the rate of 15 tons per hour. 


Council Takes Over 


Newbury Town Council is to be 
responsible for the maintenance of all 
gas lamps in the Borough. The Southern 
Gas Board asked £8 per lamp for main- 
tenance, which would have cost the 
Council £3,000 per year, compared with 
the Council’s own figure of £1.400. 


Sc.G.B. Pensioners 
are Entertained 


EARLY a hundred Scottish Gas 

Board pensioners and their friends 
were entertained by the Paisley Dis- 
trict Social Club recently. Oldest pen- 
sioner was Mr. James Maxwell, a 
92-year-old from the former Renfrew 
undertaking. Mr. G. R. Lauder, Presi- 
dent of the club, presided. 

Deputy General Manager of the Glas- 
gow and Western Division, Mr. E. G. 
Smith, said that under nationalisation, it 
was very difficult to maintain the intimate 
contact and family spirit which was asso- 
ciated with many such undertakings as 
this one had been but it was the sincere 
wish of the Board to try to keep these 
clubs going. 


H. & G. ENTERTAIN 
DUTCH GAS MEN 


O mark the Company’s successful 

working and friendly association with 
the Dutch gas industry, for which it has 
built 60 plants over as many years. 
Humphreys and Glasgow, Ltd., of 
London, recently gave a luncheon at The 
Hague. 

In an address given by invitation of 
the Gasinstituut before the lunch, Messrs. 
I. H. Phillipps and D. R. Twist. of the 
Company's process engineering depart- 
ment, outlined the new Texaco system of 
pressurised gasification. This process. 
they suggested, could be used for reform- 
ing the big resources of natural gas 
recently discovered in Holland. 
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‘Industrial Gas Users Must Receive Service’ 


WARNING SOUNDED 
AT W. MIDLANDS 
BOARD COURSE 


N face of competition from other 

fuels, it is no longer sufficient for 
the gas industry merely to sell appli- 
ances to other industries. The initial 
sale and installation must be followed 
up by as complete a service as possible. 

This was one of the main points emerg- 
ing from a recent week’s residential 
course at the West Midlands Gas Board’s 
education and training centre at Warwick. 
The 22 members of the course—the 
majority of whom were industrial officers 
or representatives—were told: 

‘Industry has a right to expect that 
kind of service and we must be prepared 
to give it. Unless all the people con- 
cerned, however, know just what they are 
doing, there is a danger that the high 
standard of service essential will not be 
given.” 

The warning was sounded by both Mr. 


HARRIS ENGINEERING 
NEW OFFICES 


ARRIS ENGINEERING CO., LTD.., 

have transferred their Harrow and 
Seven Kings offices to new premises 
at Universal House, Lincoln Way, Lin- 
coln Road, Enfield, Middlesex; telephone 
Howard 4881-2. Available at the new 
address are Mr. A. D. Trimmer (Area 
Manager), Mr. R. H. Cates, Mr. W. R. 
Black, Mr. M. Millard, and Mr. M. R. G. 
Bull. 

The area covered by the new office 
includes North London, Middlesex, 
Essex, Hertfordshire, Bedfordshire, Buck- 
inghamshire, Berkshire, Oxford, North- 
amptonshire, Cambridge, Suffolk, Nor- 
folk, Huntingdonshire, Rutland, and part 
of Lincolnshire. 


W. R. Branson, Deputy Chairman of the 
West Midlands Gas Board, and Mr. A. C. 
Jennings, the Board’s Industrial Gas 
Officer, who were the first speakers. 

Mr. Jennings said: ‘If we are going 
to sell a scheme to industry, we must be 
prepared to do so with complete draw- 
ings and specifications. The days of sell- 
ing a £2,000 or £3,000 installation with 
instructions on half a sheet of notepaper 
are gone.” 

Mr. Jennings emphasised that it was 
only a short step from the man in the 
field selling industrial gas to the excellent 
development facilities of both the Board 
and the Gas Council, and he should not 
hesitate to call on them. 

Mr. G. le B. Diamond, Chairman of 
the Board, who spoke towards the end of 
the course, said that generally Britain was 
ahead of the rest of the world in the 
industrial uses of gas. In some applica- 
tions the Germans had possibly advanced 
further, but, broadly speaking, our ‘ know 
how’ was better than that on the Conti- 
nent or in America. 


Vast Potential Field 


‘At the same time, a vast potential 
field remains for development. There 
are still plenty of industrial loads to be 
got, and we must do our utmost to see 
that we get them,’ said Mr. Diamond. 

The remainder of the course was 
entirely practical, the subjects ranging 
from technical demonstrations and 
experiments to discussions on selling and 
maintaining records. 

The members were able to draw not 
only on the excellent permanent facilities 
of the Warwick training centre, but on 
a complete range of burners, control gear, 
and ancillary equipment arranged in co- 
operation with the manufacturers by the 
headquarters industrial staff of the Board. 

This had been staged fully operative to 
give a remarkably comprehensive display 
of industrial gas appliances. 

In an open discussion on the final day 
of the course, the members said it had 
proved of great value to them. 


N.G.B. Rewards 
Nine Employees’ 
for Long Service 


HE Chairman of the Northern 

Gas Board, Mr. E. Crowther, pre- 
sented at Newcastle, recently, long 
service awards to nine employees of 
the Tyneside Division who had com- 
pleted 40 years’ service. 

They were Mrs. F. M. Watson and Mr. 
W. Henderson (Head Office), Mr. C. 
Malia and Mr. J. Richardson (Elswick), 
Mr. A. I. Rollo and Mr. W. R. Hogarth 
(Market Street), Mr. W. A. Briggs (St. 
Anthonys), Mr. P. Green (North Shields). 
and Mr. J. A. Murray (Redheugh). 

Mr. Crowther made special reference 
to the service to the industry by Mr. 
Rollo’s family—his father, three uncles 
and a cousin all having completed 50 
years’ service and to Mr. C. Malia. 


POWER-GAS WINS 
SWEDISH ORDER 


FTER studying various processes for 

the manufacture of town gas in 
European countries Stockholm’s gas and 
waterworks have placed an order with 
the Power-Gas Corporation Ltd., of 
Stockton-on-Tees, for two units of Segas 
plant (three vessel design), each capable 
of manufacturing 2 mill. cu.ft. of town 
gas per day using heavy oil or light dis- 
tillate as feedstock. 

This is the first large oil gas plant for 
the manufacture of town gas to be 
ordered for Scandinavia. The Power-Gas 
Corporation and their licencees are 
installing similar units in the United 
Kingdom, Germany, Italy, Malta, and 
Hong Kong. 


Members of the committee watch attentively as Mr. W. N. Smirles, Development Officer, Industrial Department, W.M.G.B.. 


demonstrates air blast equipment. 
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LONDON 
AIR 
TERMINAL 


January 22, 


WEST LONDON AIR TERMINAL 


At a very early stage in the develop- 
ment of the West London Air Terminal 
in Cromwell Road (pictured top left), the 
North Thames Gas Board’s representa- 
tives were in consultation with Air 
Terminals, Ltd. (a subsidiary of British 
European Airways Corporation) and the 
London Transport Executive regarding 
the possibility of providing gas supplies 
to the terminal. The difficulties involved 
were considerable. A 6-in. service had 
to be taken from Cromwell Road, along 
the side of the site, then at right angles 
to the railway line and along the main 
girders supporting a concrete raft. The 
service pipe had to be taken above the 
lower level of the girders to give suffi- 
cient headroom for the traffic. Because 
of vibration from the railway, flexible 
connections had to be used and the whole 
operation was further complicated by 
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the railway being in constant use. The 
main gas load in the building is for 
heating and hot water. The Weather- 
foil system of fan-assisted hot air is 
ued for heating the building. For this 
purpose two Ideal 3 G.B.D. 11—section 
gas-fired boilers are installed (bottom 
left). Am Ideal 2 G.B. 5-section gas- 
fred boiler for the hot water service com- 
pletes this part of the _ installation 
metered through a 9,000 cu.ft. capacity 
meter (see centre of right hand page). 
The kitchen (top right) was designed by 
British European Airways, and the gas 
equipment installed includes two Radia- 
tion general purpose ovens (centre of 
left hand page), and the Radiation boil- 
ing table and Stott deep fat fryers, seen 
bottom right. Forte’s & Co. Ltd. are 
responsible for the catering at the 
terminal. 
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THE SHELL GASIFICATION PROCESS 
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HE Shell gasification process was developed in Holland by the Royal Dutch/Shell Group of Companies. It is 
based on the continuous, non-catalytic, partial oxidation of liquid or gaseous hydrocarbons to produce a gas high 
in hydrogen and carbon monoxide suitable for use in the synthesis and in the production of gas for town distribution 
The process uses oxygen or oxygen-enriched air and operates at high pressure. 
Conditions in the reactor can be changed at will to suit the type of hydrocarbon 


feedstock it is desired to gasify. 
of a wide range of feedstocks. 

Reference to the diagram shows 
that the principal parts of the 
plant incorporating the Shell gasifi- 
cation process are the reactor, the 
waste heat boiler, the carbon extrac- 
tion and recovery equipment and the 
gas scrubber. 

The waste heat boiler operates con- 
tinuously in the production of steam 
at any desired pressure and is readily 
maintained in operation over long 
periods without recourse to cleaning. 
The actual quantity of steam produced 
is sufficient for use in the process and 
provides, also, a substantial quantity for 
other purposes. 

Commercial scale operation has shown 
that the plant is completely reliable, 
highly efficient, and that the costs of its 
maintenance are low. It will, of course, 
be appreciated that the economic attrac- 
tion of the process increases with the 
size of plant. This, while being true 
for most processes, is particularly so 
where oxygen plant is involved. 

The first industrial Shell gasification 
plant which was built in Ijmuiden in 
Holland has a gasification capacity of 
50 tons of heavy oil per day. It was 
put into commission in December, 1956, 
and supplies gas for synthesis purposes 
to the Mekog works. 

A further Shell gasification plant is 
currently being built by Woodall- 
Duckham Construction Co., Ltd., at the 
Shell refinery in Shell Haven. It will 
have a throughput of 200 tons of heavy 
fuel oil per day and will provide gas for 


Lurgi Under Review 


Technicians of the Scottish Gas Board 
are making detailed studies of the work- 
ing of a Lurgi complete gasification plant 
which the Board are contemplating build- 
ing at Westfield, Fife. 


The process provides for the gasification 


| the manufacture of synthetic nitrogen 
fertilisers. 

The advantages of the Shell gasifica- 
‘tion process include wide flexibility in 


| the choice of feedstock; recovery as high 
pressure steam of substantially all the 
| heat developed by the reaction; high! 
‘efficient means for the removal o 
carbon; easily controlled operation at th: 
desired pressure; compact and _ simpk 
apparatus occupying small ground space 


Stewarts & Lloyds Ltd. have 
Record Financial Year 


af has been a record year financially, Mr. A. G. Stewart, Chairman 0! 


Stewarts and Lloyds, Ltd., states 
report for the year ended September 


The profit of the whole Group 
amounted to £18,251,000 before tax and 
before charging £2,000,000 for fixed 
assets replacement reserve. The increase 
in the profits of £1,728,000 as compared 
with the previous year is largely due to 
the improvement in the earnings of 
Stewarts and Lloyds, Ltd., as a manu- 
facturing company, the Chairman con- 
tinues. 

Discussing blast furnaces and coke 
ovens, the Chairman points out that the 
additional ore preparation equipment at 
Corby, designed to bring the proportion 
of sintered home ores used on their blast 
furnace burdens to 70% and with corre- 
sponding technical advantage in utilising 
the type of home ore now available, is 
almost ready for service. 

It is intended to follow up this develop- 
ment, when certain technical features of 
the new plant have been proved in prac- 
tice, by the installation of a _ further 
sintering unit capable of raising sinter 
production to 100% of the ore burden 
used at the Corby furnaces. 

Progress is also being made with the 
new ore preparation plant at Stanton, 
expected to come into operation in 1959; 
construction of the 50 new coke ovens 


in his address accompanying the annul 
28, 1957. 


at Corby is 
schedule. 

Reviewing tube works developments 
Mr. Stewart said progress had been mat: 
with the second stand for the new rotan 
forge tube mill and other plant exter 
sions at Clydesdale, most of which would 
be brought into commission during 195 
The manufacture of electric fusion 
welded tubes in the larger range of sizé 
had commenced at British works, Coat: 
bridge. Installation of an extrusion plant 
at Prothero works in the Midlands wa 
proceeding and production should begin 
in 1959, 

To increase capacity for the produc 
tion of pipe to meet the expanding needs 
of the oil industry, it had been decided 
to install on a site adjacent to the Shotton 
works of John Summers & Sons, Ltd., 2 
electric resistance weld tube plant. 

Developments in the plastic pip 
industry had been watched, particular! 
in so far as its impact on their trade wa 
concerned. In certain limited and 
specialised fields, the plastic pipe had it 
application. It had, therefore, beet 
decided to manufacture plastic pipes 
a modest scale, and a small plant had 
been built and was in production. 


proceeding according | 





AN 
tak 
public 
and Cc 
as con 
minimi: 
‘Eve 
structul 
said M 
taking. 
Portlan: 
and cla: 
located 
expense 
Two 
to work 
had be 
had no 
that ap} 
gas stru 
of thos 
Further 
35% or 
The | 
indicate 
year of 
structur 
dents o1 
due to 
them, o 


Most 
any wo! 
permit | 
are issu 
Gas to 
Before 
bers an 
city bu 

Direc 
public ; 
by Por 
projects 
intensifi 
With th 
it becar 
notifica’ 
more ni 

Dam 
prior nc 
from st 
accident 
part of 
pipes, i 
that mi 
frequen: 
and this 

Runn 

Total 


A fre 
months’ 
provide 
together 
1000 is 
number: 
tach Ja 


1958 


SS 


(AL Gas 


| 
' 


CLEAR 
WATER 
. «tis 
zas high 
ribution 


as high 

all the 
5 high! 
oval of 
on at the 
| simpk 
id space 


Ave 


rman 0! 
> annuai 


rding | 


opment 
sen mad: 
'w rotar\ 
it exten 
ch would 
ing 1958 

fusion 
> of sizes 
ks, Coat: 
ion plan! 
ands was 
ild begin 


» produc: 
ing needs 
1 decided 
> Shottor 
, Ltd., a0 
nt. 
tic pipe 
rticularl 
trade was 
ted and 
e had ik 
re, bee 
pipes 0 
ylant had 
on. 


Janucry 22, 1958 


U.S. Company Out to Tackle Problem of 


GAS JOURNAL 


Damage to Underground Structures 


AMAGE to the underground structures of gas under- 
Diakings is an increasing problem throughout America, on 
public thoroughfares and on private property. Portland Gas 
and Coke Company, Portland, Oregon, regarded the problem 
as continuing and set out a programme that is aimed at 
minimising the frequency of structural damages. 

‘Every instance involving interference to our underground 
structures was viewed as one presenting a potential hazard,’ 
said Mr. Peter G. Behr, an engineer for the Portland under- 
taking. As a basis for considering specific instances, the 
Portland Gas central safety committee undertook definitions 
and classifications. ‘It agreed that any damage to gas structures 
located off company property which results in maintenance 
expense shall be considered as an accident.’ 

Two broad classifications were established: Accidents due 
to work on public or private property for which advance notice 
had been received; accidents due to work about which there 
had not been notification. The Portland undertaking finds 
that approximately 85% of the accidents involving underground 
gas structures are due to some type of excavation and that 90% 
of those accidents are caused by power excavating equipment. 
Further, 65% of the accidents are on public thoroughfares, 
35% on private property. 

The severity of the problem for American undertakings is 
indicated by the Portland situation during 1954, the first full 
year of their programme to reduce damages to underground 
structures. Then, Mr. Behr notes, more than 70% of the acci- 
dents on jobs of which the company had no advance notice were 
due to operations by individuals, small contractors working for 
them, or building contractors. 

















































Permits Rubber Stamped 


Most cities and towns require that permits be obtained before 
any work can be done in street areas. However, many of those 
permit jobs are started and completed on the day the permits 
are issued. The City of Portland was persuaded by Portland 
Gas to rubber-stamp all work permits: ‘* Notify Affected Utility 
Before Commencing Work.’ The stamp gives telephone num- 
bers and extensions for notifications to all undertakings and 
city bureaux. 

Direct communications with the city engineers and other 
public authorities have been maintained for a number of years 
by Portland to maintain advance information about major 
projects. Together with the new programme, efforts were 
intensified to review projects in the earliest design period. 
With the establishment of the procedure for stamping permits, 
it became the responsibility of the recipients to give proper 
notification. Almost immediately, the undertaking received 
more notifications, with work details, than before. 

Damages to the gas structures in cases where there were 
prior notifications of the work to be done, result almost wholly 
from street grading, sewer and water main construction. The 
accidents are ascribed to contractors’ negligence, or on the 
part of the undertaking, improper location and marking of 
pipes, improper relocation or actual by-passing of the piping 
that might be damaged. A yardstick to measure the accident 
frequency was recognised by Portland Gas as a necessity 
and this formula was adopted: 

Running 12-months’ accident total x 1,000 


Total miles of pipe in distribution system 





= Frequency rate 


Difficult Evaluation 


A frequency rate, rather than simple comparisons of 12- 
months’ cumulative totals, was established at the outset to 
Provide a basis for considering the experiences in Portland 
logether with those of other companies. The multiplier of 
1000 is used to eliminate longer and entirely decimal index 
tumbers. The total miles of pipe for the formula is adjusted 
tach January 1. Fluctuations in the rate index based on a 


12-months’ cumulative total will occur, Mr. Behr explained, 
because months with more or fewer accidents sometimes are 
added in at both ends of the 12-months’ periods. Also, varia- 
tions in the accident totals by month are due to the effects 
of weather on construction activity. 

‘It is difficult, Mr. Behr said, ‘to make a definite evalua- 
tion of a programme of this kind. One can never be sure 
what would have happened if these measures had not been 
adopted. We feel that the steps we have taken reduced 
materially the hazards to our structures. The statistics will 
enable us to keep this continuing problem under surveillance in 
specific terms.’ 

As in many safety programmes, some of the benefits to the 
Portland company are intangible. Their relationships with 
excavation contractors have been improved by their inspection 
services. The contractors respect the efforts to relocate or 
otherwise safeguard the gas structures in advance of con- 
struction, whenever possible. 


Sooner Pay for Damages 


This type of relationship with excavation contractors is not 
general throughout the U.S. In the service area of one New 
York undertaking, it is known that the street work contractors 
take the view that it is less costly to proceed with little or 
no regard for gas structures and later pay for damages, than 
it is to do their work in co-ordination with the undertaking. 
The effects on gas operations under such a situation are rather 
obvious, especially in that area with its intensive street work. 
Efforts to change that view, even by legislative provisions, have 
had no noticeable effect. 

A Board of Underground Work of Public Utilities of Chicago 
was formed in 1910, in recognition of ‘ considerable confusion 
and lost motion when utilities and contractors tried to work 
in the same street, in the same location, at the same time.’ 
That board has functioned continually since it was formed. 
However, its principal function is to achieve work-co-ordination 
rather than accident prevention, as in the Portland programme. 
Of course, that co-ordination results in avoidance of damage, 
but the board does not function with respect to work outside 
the limits of the City of Chicago. 

It is the intensive expansion activities in suburban areas that 
give the gas undertakings their greatest concern for the safety 
of their underground structures. 

This board is chairmanned by a city official, with a repre- 
sentative of an undertaking as vice-chairman. A secretary is 
paid by the undertakings. Office space, supplies and clerical 
help are furnished by the City of Chicago. An executive 
committee is the working organisation of the board. All 
major projects affecting subsurface or overhead structures are 
given to this committee for work planning. 


Overall Co-ordination 


Specifications for a project are supplied to all members of 
the board before work is started. After a study period, a 
meeting of the board is called, and contractors who will under- 
take the work are requested to attend. Each member of the 
board outlines the work his organisation must undertake in 
relation to a project under consideration. That work is 
scheduled to achieve overall co-ordination and permit the con- 
tractors to plan their operations. 

As further service to the members of the board, the secretary 
notifies all when buildings are to be demolished, urges con- 
tractors to avoid damages to underground structures, maintains 
list of persons who should be notified in cases of emergency 
at any time of day, and notifies undertakings of changes in the 
status of streets. Since the Chicago board represents the 
undertakings and many of the governmental bureaux it is the 
logical organisation for civil defence restoration planning. The 
group has been engaged in that planning since its inception. 
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New Mechanical Oxide Discharger 


Newton Chambers resolve major problem of Y introducing & means d | 
mechanically discharging spent 


the Thyssen-Lenze type of tower purifier oxide from containers of tower puri- 
fiers, Newton, Chambers & Co.., Ltd. | 
of Thorncliffe, near Sheffield, have | 
solved one of the most pressing 
problems connected with the 
Thyssen-Lenze type of tower pur- 
fier. The difficulty of obtaining 
suitable labour, the big rise in the 
cost of discharging containers by 














hand, and the greater tonnages of Fig. « 
oxide to be handled—due to larger 

throughputs of gas containing more mech 
hydrogen sulphide—can all be suc. Duri 
cessfully met by the new machine actio 
The essential feature of the estab. work 
lished dry method of gas purification can | 

by oxide of iron is that it is a batch dirty 
process. In the conventional box Th 

purifier, the changing of a box has into 
always involved the manual effort of signif 
a large squad of men using picks and nisatl 

shovels, although mechanised means Cess. 
of handling have been made use of as is Suy 
far as possible for the subsequent are | 
handling of the fouled oxide. towel 
In these circumstances, the chang- lar ti 
ing of a box can occupy up to a week laine! 
or more depending upon the size of crane 
the box, the layout of the plant, the type, 
number of men available, the condi- tainet 
tion of the oxide and the type of diatel 
purgi 
Photo shows the container positioned puttir 
over discharger machine (Monkton). Th 
speed 
oxide 
tower 

back 

eight 

three 
opera 
Ho 
unple 
empty 
oxide 
the w 

after 
are § 
tower 

inert 
until : 

and 
Oxide 
weatl 
= : : ; ; ; : : for u: 
Fig. 1. Left is a side elevation of the mechanical oxide discharger with a cor Wh 
tainer on the turntable and the cutter beam in position for discharging. Under introc 
neath the main platform is the oxide breaker driven by its own electric motor vears 
and lower down the discharger for filling road or rail wagons or for loading be a 
revivified oxide on to a portable conveyor for filling an empty container. tower 
Above is seen a sectional elevation of the top platform. This shows the forma = 


tion of the central hole in the container, the position of ploughs and cutters, ané empl. 
the arrangement of the raising and lowering gear for the cutter beam. facto) 
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of 
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puri- 
Ltd., 
have 
‘SSing 
the 
puri- 
ining 
n the 
S by Fig. 2. Sectional elevation of a container, showing the single grid for supporting the oxide and the means of attaching the 
* of central tube to the central hole in the bottom plate of the container. The freedom from obstruction is to be noted. 
arger 
more mechanical handling employed. _ cally changing this picture. First, the and deposit the cxide into a hopper. 
suc- During the time the box is out of physical difficulties involved in the This method has an obvious disadvan- 
‘hine action, it is impossible to rotate the manual discharging of containers full tage when dealing with hard or 
estab. working boxes so that, until rotation of ‘caked’ oxide, which slowed the ‘caked’ oxide. 
cation can be resumed, there is a danger of process down _ considerably and As one of the early manufacturers 
batch dirty gas passing into the outlet main. secondly, the requirement to purify of Thyssen-Lenze tower purifiers, 
| box The introduction of tower purifiers gas containing increased amounts of Newton, Chambers & Co., Ltd., of 
x has into this country in the 1930’s was a___ hydrogen sulphide. Thorncliffe, Sheffield, have recently 
ort of significant step forward in the mecha- The first factor has increased the developed a novel type of container 
-§ and nisation of the dry purification pro- time required to have a set of con- together with a machine for mechani- 
means cess. In this type of plant the oxide tainers emptied, replenished with cally emptying the containers of 
of as is supported in large containers which freshly prepared oxide and ready for fouled oxide. (British Patent Nos. 
quent are placed one above the other in work; the second factor has very 747964 and 748008). With _ this 
towers. When the oxide in a particu- much reduced the time interval that machine, it is now possible to operate 
shang. lar tower becomes fouled, the con- can be permitted between successive two sets of tower purifiers with a 
. week tainers are removed by an overhead tower changes. Superimposed on _ labour force of three men, including 
ize of crane of either the gantry or Goliath these factors is very often the neces- the crane driver, continuously 
it. the type, and previously prepared con-_ sity to operate two sets of tower puri- employed. The discharge of fouled 
condi- tainers full of fresh oxide are imme- fiers at an undertaking using the same __ oxide, its revivification and the re- 
pe of diately placed in the tower. After labour force and the same oxide charging of empty containers can thus 
purging, the tower is then ready for handling equipment. be carried out simultaneously by fully 
‘tioned putting back into rotation. Volume of Oxide mechanised means. This applied to 
n). The tower system of purification has any fouled oxide, whatever state it 
speeded-up the changing of a batch of It will readily be seen that on the may be in, whether hard or soft. 
oxide to such an extent that a working above conditions, the volume of oxide This oxide discharger consists essen- 
tower can be taken off stream and put to be handled is considerably in- tially of a turntable on which a full 
back on a stream comfortably in an creased. At the same time, the avail- container of fouled oxide is placed 
eight hour shift. Moreover, only ability of labour to carry out the by the overhead crane. Above the 
three men are required for the laborious and not very pleasant task container is brought up a set of cutters 
operation. of manually emptying fouled oxide arid ploughs, which both cut the oxide 
_— ieort Gas has diminished. This state of affairs, out and propel it towards an opening 
coupled with increasing costs, has led jn the centre of the container, through 
However, there still remained the 9 the investigation of mechanical which the oxide falls into a crusher 
_osmess unpleasant and laborious task Of methods of discharging fouled oxide and thence, by means of conveyors, 
yg the containers of fouled from the trays or containers. One to the filling turntable for recharging 
» oxide which have been removed from method of attack on this problem has into the towers, or alternatively, to 
the working tower. These containers, been the provision of a mechanical lorry or railway truck for disposal. 
alter removal from the working tower, tippler to turn the tray upside down The general layout of this part of the 
are stored in a_ gas tight stocking : . f° ; 
; plant is shown in Fig. 1. 
tower where they are purged with 
inert gas to remove the fire hazard, New Type 
until such time as they can be emptied To enable an oxide discharger of 
and refilled with freshly prepared this design to be used, it was necessary 
oxide and subsequently placed in the to design a new type of container, uf 
weatherproof stocking frame, ready circular shape, free from _ internal 
ale for use in a working tower. obstruction, to allow the cutters and 
When tower purifiers were first ploughs to have a perfectly free 
Under introduced and, indeed, for some passage through the fouled oxide. It 
motor @ years afterwards, there appeared to was also necessary for a hole to be 
loading be ample time between successive provided in the centre of the container, 
tower changes to permit the emptying through which the oxide could be 
of fouled containers using only a small discharged. 
bay 8 number of men who were continuously The earlier type of container was 
ers, 


employed for this purpose. Two 
factors have been responsible for radi- 


octagonal in shape and carried two 


Container in cutting position, centre tube ‘ 
layers of oxide supported on wooden 


being withdrawn. 


A close-up view of the oxide being discharged. 
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The combined cutters and ploughs 


can be seen propelling the loosened oxide to the central hole in the container. The 
condition of the oxide and the turning-over motion caused by the ploughs ensures 
excellent revivification. 


grids. The grids were supported by 
fixed radial bars extending from the 
centre tube to the corners of the 
octagonal sides. Lifting eyes were 
attached to the radial bars for lifting 
the containers. A cross section of the 
new type of container is shown in 
Fig. 2. The two layers of oxide have 
been replaced by one deep layer and 
all obstructions in the container have 
been removed. The lifting eyes are 
now located on the perimeter and the 
centre tube. 

One further point may be noted. 
The original design of container 
employed two layers of oxide with 
divided flow of gas, the gas entering 
between the two layers by ports in 
the centre tube and passing upwards 
through the upper layer and down- 
wards through the lower layer. The 
new design employs containers having 
only one layer of oxide, with down- 
ward flow of gas. This overcomes the 
trouble sometimes experienced with 
layers of oxide with upward flow of 
gas where the oxide between the bars 
of the grids becomes caked, causing 
increased back-pressure. Further- 
more, the bottom plate is sloped 
toward the centre tube opening to 
ensure continuous removal of conden- 
sate and thus minimise _ corrosive 
attack. 


Two Parts 


In Fig. 2 it can be clearly seen how 
the hole in the centre of the container 
is provided. The centre tube is made 
in two parts, the upper part from the 
level of the top of the grids being 
removable. The two parts are nor- 
mally united by hooks, the lower ends 
of which engage in the gas ducts in the 
bottom fixed portion, the upper ends 
of the hooks being suspended from 
brackets at the top of the tube and 


rigidly held in position by wedges 
driven into slots at the top of the 
hooks. 

When a container of fouled oxide 
has been placed on the turntable, these 
wedges are knocked out and the hooks 
disengaged. The centre tube is now 
free and can be lifted clear by the 
crane. Before the centre tube is 
lifted out, the oxide crusher and 
ancillary oxide plant are started up in 
readiness to deal with any large lumps 
of oxide which may break away near 
the centre of the container as the 
centre tube is lifted. 

To Suit Capacity 

With the container in position and 
the centre tube removed, the cutters 
and ploughs can now be brought into 
position and the turntable started. In 
Fig. 1 is shown the cutter beam carried 
by a gantry which runs on rails over 
the container and turntable, and which 
can be easily propelled into position. 
The cutter beam can be raised and 
lowered by screw feed shafts at either 
end, driven by an electric motor 
through a _ reduction gear fixed on 
top of the gantry. The rate of 
descent of the cutter beam can be 
varied so that the discharge of oxide 
from a container may take anything 
from 25 to 45 minutes to suit the 
capacity of the ancillary oxide plant. 
When a container is practically empty, 
the descent of the cutter beam is 
stopped automatically just above the 
wood grids. The screw feed mecha- 
nism is now reversed and the cutter 
beam quickly raised out of the con- 
tainer and the gantry moved back to 
a convenient point away from the 
turntable. 

One incidental but useful feature of 
this method of oxide discharge is that 
the state of division to which the oxide 
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is reduced by the cutters, coupled with 
the constant turning-over whict it 
receives from the ploughs, ensures 
thorough revivification. 


Sulphided Oxide 


A second feature concerns the addi- 
tion of moisture. This can be accom- 
plished through the medium of con- 
trolled water sprays directed into the 
troughs made by the ploughs.  Sul- 
phided oxide, as is well known, is 
extremely difficult to wet, but it has 
been proved that by spraying the sur- 
face of the oxide in a container in this 
manner with water, the subsequent 
turning-over which the oxide receives 
as it is moved by the ploughs towards 
the central opening is most effective in 
ensuring thorough wetting of the 
material. 

With the prototype machine, it has 
been proved that there is very little 
dust nuisance. The addition of water 
for the purpose of moistening the 
oxide completely overcomes any ten- 
dency towards dust liberation. The 
degree of fineness to which the oxide 
is reduced by the discharger is such 
that it may be unnecessary to pass the 
bulk of the materials subsequently 
through an oxide crusher, although it 
is necessary to provide a crusher to 
deal with any lumps which may break 
away near the centre of the container. 
Provision can be made, however, for 
by-passing the oxide crusher if desired. 

In cases where it is the practice to 
add lime or other alkali to the oxide 
before returning it to the purifiers, a 
convenient method of doing this would 
be by means of a small hopper with 
screw feed discharging controlled 
amounts into the chute leading from 
the oxide crusher. An _ alternative 
method of adding moisture to the 
oxide is to discharge it from the oxide 
crusher into a paddle conveyor. Water 
is added by means of sprays at the 
inlet to the paddle conveyor, which 
churns up the oxide with a screwing 
motion and causes it to become 
thoroughly wetted. 


Same System 


The mechanical handling of the 
oxide is continued as it leaves the 
crusher or paddle conveyor, from 
which it can be transferred by mobile 
conveyors into an empty container 
mounted on the filling turntable. The 
same system of mobile conveyors can 
be used to transport spent oxide from 
the crusher to either road or rail 
wagons. 

By means of this mechanical dis- 
charger, it is now possible to empty 
and refill a set of containers and have 
them ready for work in three or four 
days. This is a considerable improve- 
ment over manual methods. 
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From a paper to the Manchester and District Junior Association of Gas Engineers, November 28. 


The Treatment of Effluents from 
Carbonising Plants 


By R. B. NIEZGODA, Dipl. Chem. Eng. (P.U.C.), 


RESEARCH AND DEVELOPMENT ENGINEER, 


R. & J. DEMPSTER, LTD., MANCHESTER. 


HE problem of treating liquid effluents from carbonising 

plants is a very complex one and it should be realised that 
no one solution is likely to be universally applicable and 
that each works must be considered individually. At present 
the discharge into sewers seems to be the best method of 
disposal in most instances but with the tendency nowadays 
being to concentrate gas production at fewer and larger under- 
takings the disposal of the effluent through the sewerage system 
is becoming impossible and a complete purification system will 
be essential so that the final effluent can be discharged into 
a waterway. Conditions regulating the discharge of effluents 
have become very much more stringent during recent years. 

The 1948 River Boards Act states that the area boards are 
liable to penalty if they ‘cause or permit to be brought or 
to flow into any river, stream, aqueduct, or inland water or 
drain communicating therewith, any waste product or other 
substance produced in making or supplying gas, or wilfully do 
any o‘her act connected with the manufacture or supply of 
gas, whereby the water in any river, stream, aqueduct or inland 
water is fouled.” This Act established 32 river boards which 
are responsible for the prevention of pollution. 


Causes of Pollution 


The subsequent act of 1951, The Rivers (Prevention of 
Pollution) Act, empowers the river boards to make bye-laws 
which prescribe standards for the purpose of determining when 
matter is to be treated as poisonous, noxious or polluting. 

The pollution of rivers by carbonising plants effluents is 
caused by the toxicity of the liquor, the suspended matter and 
by the depletion of the dissolved oxygen in the water into 
which an effluent has been discharged. As the effluent contains 
oxidisable matter it will gradually become oxidised by bio- 
chemical reaction with the oxygen in the water, the concentra- 
tion of which may then fall to a dangerously low level in 
regards to fish life. This level is of the order of 50% of 
the saturation value which is about 1 g. per 100 litres depend- 
ing on the temperature and salinity of the water. Also at low 
oxygen concentration the direct action of toxic substances is 
enhanced due to the setting up of putrefactive decomposition 
giving rise to hydrogen sulphide, mercaptans and other noxious 
substances. 

Effluents contain both inorganic and organic compounds. 
The former are present as ammonium salts and can be divided 
into free and fixed ammonia compounds. Free ammonia com- 
pounds liberate ammonia on boiling and consist of the carbon- 
ate (NH,).CO,, bicarbonate NH,HCO,, carbamate 
CO(ONH,)NH., sulphide (NH,),S, hydrosulphide NH,HS, 
polysulphide (NH,).Sx, and cyanide NH,CN. Fixed ammonia 
compounds require the addition of alkali to liberate the 
ammonia. These are chloride NH,Cl, thiocyanate NH,CNS, 
ferrocyanide (NH,),Fe(CN),, sulphate (NH,),SO,, sulphite 
(NH,).SO, and thiosulphate (NH,).S.0,. The organic com- 
pounds are classified into three groups—acidic, basic and 
neutral. Acidic compounds are generally divided into mono- 
hydric phenols expressed as phenol and ‘higher tar acids’ 
(polyhydric phenols and other complex acidic bodies as 
carboxylic acids and humic acids). The basic substances are 
represented by pyridine and its homologues but are only present 
in small amounts, as are also the neutral oils. 

The composition of ammoniacal liquor will vary with: 1 The 
nature of the coal carbonised, 2 the carbonising system, 3 the 


type of condensing and scrubbing system. In general it could 
be said that the more oxygen in the coal the more phenols and 
the less ammonia will be formed. 


TABLE 1 
TYPICAL COMPOSITIONS OF AMMONIACAL LIQUOR 


Intermittent | Continuous 
vertical vertical 
chambers retorts 


Carbonising 


| Horizontal 
system | 


retorts 





g. per 100 c.c. 
1-33 
0-55 
1-88 
0-73 
0-21 

Trace 
1-10 
0-02 
0-02 | 
0-41 } 


Composition : 
free 
Ammonia { fixed 
total 
Carbon dioxide 
Sulphide as HS... 
Cyanide as HCN .. 
Chloride as HCI .. 
Thiosulphate as S .. - 
Thiocyarate as -CHS - ; 
Monohydric phenols as C,H,OH 
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Parts per mill. absorbed from 

permanganate in 4 hours at 27°C. 

Oxygen absorption — 

due to sulphide bie i aa 3,350 2,800 2.020 

phenol a eal ; 4.450 | 7,300 | 6,230 
thiosulphate wh 860 130 
thiocyanate hn 1,650 | 165 
difference .. : ; 1,690 | 3,110 


Total wn “e -| 12,000 { 13,340 





Burette aeration test : 
Oxygen absorbed (p.p.m.) _ 300 450 


Coke oven effluents due to a high degree of thermal cracking 
in the ovens are low in mono-and polyhydric phenols as well 
as thiosulphates and thiocyanates. This makes their purifica- 
tion much easier than with effluents from other carbonising 
systems. 

Treatment of effluents is made much easier if a watch is 
kept on their quantity and quality. The more liquor there is 
the greater the quantity of higher tar acids which can be taken 
up into it and the greater the quantity of hydrogen sulphide 
and hydrogen cyanide which can pass into the liquor from the 
unpurified gas. Excessive steaming in vertical retorts as well 
as an unnecessarily high quantity of water used in ammonia 
washers can be blamed for that. Higher concentration of 
recoverable compounds like ammonia and phenols is also 
desirable because it makes their recovery more economical. 
Higher tar acids are only slightly volatile in steam and there- 
fore the bulk of them will pass into the retort house liquor 
circulating system. This system should be kept separate from 
liquor from condensers and scrubbers. The quantity of higher 
tar acids in the liquor can also be kept lower if tar is separated 
from the liquor as soon as possible and if they are stored 
separately. 


Monohydric Phenols 


If the separation of tar from the gas takes place at a high 
temperature as in hot gas detarring, the bulk of higher tar 
acids is precipitated with the tar and does not come into contact 
with the liquor. Monohydric phenols are volatile in steam 
and therefore there is some tendency for them to condense 
with the liquor rather than with the tar. As the tar would be 
absent in condensers monohydric phenols will stay in the 
liquor and their concentration would be higher than without 
hot gas detarring. Such liquor would be very suitable for 

























































































































































































































































































































































































































































treatment in phenol recovery plants since the high phenol 
content ensures a greater yield of product of higher purity 
because of the low higher tar acid content. 

Thiosulphates and especially thiocyanates are very difficult 
to dispose of, no matter whether they are treated biochemically 
or chemically. Their concentrations can be kept low by 
admitting air for revivification of oxide direct into the purifiers 
and not at the inlet side of the exhauster. Condensate drained 
from purifiers is of substantial quantity, exceeding sometimes 
5% of the total effluent, and therefore its composition should 
be watched carefully. High concentration of oxygen and 
ammonia in the incoming gas are responsible for the forma- 
tion of thiocyanate and thiosulphate and not only make the 
effluent more objectionable but decrease the quantity of recover- 
able sulphur as well. 

At present there are two methods of measuring water pollu- 
tion but neither of them is really satisfactory. The first is the 
biochemical oxygen demand (B.O.D.) and represents the amount 
of dissolved oxygen taken out of the water by the polluting 
matter after a period of five days at 18°C. It has been proved 
that a period of five days is not long enough and that some 
substances like thiocyanates which require the presence of a 
special bacterium for their oxidation might remain unchanged 
during the period of test. 


Oxidising Agent 

The second method makes use of a chemical oxidising agent 
like potassium permanganate. The result is expressed as parts 
of oxygen per mill. parts of effluent and the figure is called 
the oxygen absorption (O/A). The time of duration of the 
test is four hours at a temperature of 80°F. and a concentration 
of N/80. In this test oxidation depends on the particular 
constituent present. Thus the carbonaceous matter in domestic 
sewage is only oxidised to the extent of some 15% and the 
ammonia is not oxidised at all. Other constituents in the 
liquor are oxidised on the average to the extent of 70% 
and strictly speaking the value obtained in the test should be 
multiplied by 1.4. This has been recognised by the Institute 
of Sewage Purification. As far as ammonia is concerned it 
has been agreed that the amount of oxygen absorbed by its 
biochemical oxidation at the sewage works should be assumed 
to be 2.25 times the weight of ammoniacal nitrogen in the 
spent liquor. This is half the theoretical amount for oxidation 
to nitrate and is apparently based on the fact that in the 
activated sludge process the oxidation of ammonia is not 
complete. 

The B.O.D. test is obviously more suitable for testing the 
purity of an effluent entering a waterway. The Royal Com- 
mission on Sewage Disposal recommended that there should 
be a general standard for the discharged effluent from sewage 
works. Suspended solids should not exceed 30 p.p.m. and 
B.O.D. should not exceed 20 p.p.m. The object of such a 
standard was to ensure that no river or stream, after the 
effluent had been added, should have a B.O.D. exceeding 
0.4 p.p.m. Obviously the volume and purity of the water into 
which the effluent is discharged must be taken into account 
and this is probably the reason why such a general standard 
has never been legalised, though it remains as a guide and is 
often quoted. 

Regarding the toxicity to fish life, it has been stated from 
information contained in the literature, and from practical 
experience, that the following can be regarded as the limiting 
concentrations: 





TABLE 2 

Constituents in Liquor p.p.m. 
Sulphides (as S) and H,S os ae | 
Cyanide (as CN) es ed 0.3 
Phenol and cresols - os sins 5 
Higher tar acids . ae 10 
Naphthalene ae ss a 10 
Ammonium thiocyanate oy << me 
Ammonium thiocyanate (as NH,) ... 45 
Ammonium sulphate (as NH,) — 
Ammonium chloride (as NH,) <2 194 
Ammonium carbonate (as NH,) ae 35 
Free ammonia (NH,OH) es role 10 
PH value ‘safe range’ bad a 5-9 





The treatment of effluents can be conveniently considered 
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under three headings: (1) Physical methods, (2) bio ogical 
methods, (3) chemical methods. 

Physical methods have very limited application anc their 
suitability and cheapness will largely be determined b) geo- 
graphy and local circumstances. hey consist in dumpi:.g the 
liquor, either in disused pits and quarries, or by pipeline ‘o the 
sea. Liquor may also be disposed of for quenching coxe or 
as a fertiliser on the land. 

Biological treatment is usually undertaken through the public 
sewerage system. With the bigger modern plants the voluine of 
effluent would almost always be greater than the local authority 
sewage plant can take. A sewage works with some reserve 
of purification capacity can treat a volume of spent liquor up 
to 0.5% of the dry weather sewage flow but this figure will 
be lower where a sewage plant is already treating other trade 
or industrial wastes. Crude ammoniacal liquor preferably 
should not be discharged to sewers since ammonia and hydro- 
gen sulphide may be liberated and endanger men working in 
the sewer. Where it is necessary to discharge crude liquor, 
the volume should not exceed 0.25% of the dry weather sewage 
flow. As a rough estimate the volume of sewage is 30 gal. per 
head of population per day. 

In practical terms this means that the volume of sewage 
required to treat the spent liquor from a plant carbonising 
1,500 tons per day needs to be equivalent to that from a town 
with more than 500,000 inhabitants. There are two biological 
methods of which the activated sludge method is more attrac- 
tive than percolating filters because even if the latter process 
could be made to work reliably, an enormous area of filters 
would be required. Experiments have been carried out on the 
bacterial oxidation of spent gas liquor from vertical retorts 
and have shown that it is possible to effect a very considerable 
reduction in O/A from 10,000 p.p.m. to 300-400 p.p.m. 

The final effluent is, however, strongly coloured and the 
oxygen absorption is still too high, without further treatment, 
for discharge into a river. Although complete oxidation of the 
thiocyanate in undiluted spent liquor has been achieved on 
many occasions, the process appears to be easily upset and is 
much less reliable than the oxidation of the phenolic con- 
stituents. The treatment of coke oven effluents in an activated 
sludge process is much easier due to much lower concentration 
of higher tar acids and thiocyanates. 

The adoption of the biological treatment of effluents from 
coke ovens could most likely be justified as the concentration 
of phenols is low but it would seem wrong in principle to waste 
these valuable compounds when the effluents are relatively rich 
in phenols. Nor is the method cheap and it requires very close 
supervision. 

The chemical methods of treating the effluents have been 
described at length so no useful purpose would be served 
by repeating the accounts of the processes here. There are 
however three chemical processes which in the last few years 
have attracted a great deal of attention and should be discussed. 


Additional Loss of Acid 


First is the process which uses nitric and nitrous acids 
for the destruction of the residual toxic matter in ammonia 
still effluents. The effect of the reactions is to destroy the 
inorganic salts, such as thiosulphate and thiocyanate, while 
the products of decomposition of nitric acid are largely recover- 
able for further employment, after the gases evolved have been 
oxidised with air. Monohydric phenols and some polyhydric 
phenols react with nitric acid with the formation of nitro- 
phenols which are toxic in themselves and cause additional 
loss of the acid. 

One of the products of reaction of nitric acid with thio- 
cyanates is hydrogen cyanide which is very poisonous and 
although the solution is kept at boiling point, some traces of 
HCN will always be present in the effluent and possibly more 
than traces on occasions. The process is expensive and does 
not produce an effluent pure enough to be discharged into 
waterways, and would have to be subsequently treated in 
sewage works or passed through activated carbon. 

The second chemical method is the Corby Process, which has 
reached full plant scale at Avenue coke oven works. It purifies 
ammonia still effluent in two stages. The first employs base 
exchange resins where thiocyanates and thiosulphates are 
removed and concentrated in a submerged flame evaporator to 
about 1% of the effluent treated. This is followed by activated 
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carbon where phenolic bodies are removed and finally it is 
treated with lime and discharged as a colourless solution 
in the works drain system. This process has been proved 
successful but like other processes for the treatment of large 
yolumes of a weak liquor of complex constitution, it entails 
capital charges and running costs which exceed the revenue 
obtainable from the recovered by-products. 

It is of interest to quote typical results from Corby pilot 
plant together with a typical analysis of C.V.R. spent liquor. 
———EEEEEEEEE————————————————— 

Quantities and Feed | Treated | C.V.R. 
measures liquor liquor spent liquor 


30-90 11,000 
0-001--002 0-26 

0-0027 | 0-15 

0-0006 | 0-08 





1,600 
0-062 
0-036 
0-007 


0/A in p.p.m. ms 
Pheno! gm/100 cc... 
CNS gm/100 cc. 


§,0, as S gm/100 cc. 





From the above figures it is evident that the treatment 
of Corby liquor is very good indeed but it is very doubtful that 
a similar performance could be expected with C.V.R. liquors. 
Thiocyanates and thiosulphates would probably be treated suc- 
cessfully but the removal of phenols would prove very uneco- 
nomical. The concentration of higher tar acids in C.V.R. 
liquor is very high being of the same order as monohydric 
phenols. They are only slightly volatile in steam and very 
sparingly soluble in benzene which is used for regeneration 
of active carbon. Consequently they could be retained by the 
carbon and very quickly reduce its absorptive capacity calling 
for its frequent replacement. The economy of the process 
would become very low indeed and solvent extraction would 
have to be considered. 

The last of the three methods is the Tingley Process and 
has the following sequence of operations :— 


1. Monohydric phenols are removed from raw liquor by 
benzole washing. The benzole is recovered from the 
phenolic extract by distillation and is re-used. 

. Free ammonia and hydrogen sulphide are removed in a 
C.A.L. plant. 

. The spent liquor is reduced to some 15% of its original 
volume by evaporation in multiple effect evaporators 
under reduced pressure. The condensate from this stage 
forms the majority of the final effluent. 

. Higher tar acids are removed from the liquor, after 
evaporation, by washing with butyl acetate. The solvent 
is recovered by distillation. 

. Ammonium chloride is recovered as salt after final 
evaporation and crystallisation. Thiocyanate and thio- 
sulphate could be accumulated in mother liquor at this 
stage as a saleable product. 

. Traces of phenol which remain in the condensate from 
the evaporation plant are removed in the active carbon 
filters by absorption. 


Not Successful 
The cost of 


This plant has not proved itself successful. 
treatment is given as 57s. per 1,000 gal. of crude liquor or 


0.3 pence per therm of gas made. This might be acceptable if 
it meant a complete solution of the problem. The butyl 
acetate washing stage had to be omitted because of gum 
deposition causing on occasions total stoppage of the plant 
and the difficulty in recovering the solvent. This stage was 
replaced by aeration tanks followed by settling tanks and 
contact filters. The purity of ammonium chloride was 
improved but even then the remainder of polyhydric phenols 
would cause the discoloration on standing and reduce its 
market value. 

The use of active carbon filters was suspended because, 
although at the beginning their performance was very good, 
the carbon deteriorated fairly rapidly with use regardless of 
benzole washing and had to be removed from the containers 
at the end of the trial run. Since the condensates were to 
be admixed with steam condensate for use as coke quenching 
water, it was decided not to operate the filters as a regular 
feature in the future. The efficiency of the benzole dephenola- 
tion stage was very low probably because the fractionating 
column was inadequate to obtain a clear cut between the 
benzole and the phenols. 

The concentration of phenol in recovered benzole was of 
the order of 0.28% and this undoubtedly considerably decreased 
the washing efficiency in the liquid-liquid extraction column. 
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At the same time the concentration of benzole in phenolic 
product was of the order of 50% and this, of course, reduced 
its market value. The biggest item in the balance sheet was 
steam which was raised from solid fuel. Had more waste 
steam been available the cost of the process would have been 
considerably lower. 

Although the original conception of the Tingley effluent treat- 
ment plant was finally abandoned it is worth while to consider 
what could be done to make the process acceptable. To begin 
with it could be considerably simplified. There does not seem. 
to be much point in using two solvents for recovery of 
phenols. Benzole hardly touches higher tar acids, has a rela- 
tively low partition coefficient towards monohydric phenols 
and would have to be redistilled to something like 90’s benzole 
to be of practical use. 


Remarkable Reduction 


If we treated crude liquor with butyl acetate or a solvent 
of similar absorptive capacity the losses of solvent due to the 
bigger volume of liquor would increase but exhaustive extrac- 
tion of both groups of phenols could be achieved. The writer 
has visited three German plants employing ‘ phenosolvan,’ 
which is commercial butyl acetate, for washing out phenols 
from crude liquors derived from Lurgi plants. The conditions 
over there are more favourable because the liquor is rich in 
phenols and makes the process profitable. The remarkable 
thing is, however, that the phenol content is reduced from 1% 
to 10-20 p.p.m. at the expense of only 2-3 lb. of solvent per 
1,000 gal. of liquor. 

This could be improved by the use of methyl isobutyl ketone 
in preference to buty! acetate which being an ester hydrolyses 
to a certain extent during the recovery operation. The degree 
of hydrolysis increases with the alkalinity of the liquor and 
could be quite pronounced with the liquors of high ammonia 
content. Besides the absence of hydrolysis, the ketone has 
higher partition coefficient towards higher tar acids, and a 
lower density making the separation easier. Its lower inter- 
facial tension and lower density increase flooding rates and 
the capacity of the extraction column and at the same time 
decrease the mean droplet diameter to make possible higher 
rates of extraction. 


Difficult to Recover Solvent 


These advantages are offset by the higher solubility of the 
ketone in liquor but with a carefully designed plant losses 
should be kept low. We have done a considerable amount 
of work with methyl isobutyl ketone as solvent and we are 
carrying out experiments on our pilot plant as well as in the 
laboratory. Unfortunately, our work has not yet reached the 
stage where we are able to give definite figures regarding the 
recovery of solvent. 

Even if the hydrolysis loss is eliminated by the use of a 
ketone instead of an ester it has been found difficult to recover 
the solvent by distilling it off from a liquor containing ammonia 
and acid gases without risking loss in product and complicating 
the distillation process. 

One definite advantage would be gained in recovering more 
phenol because the loss of phenol in a C.A.L. plant could 
amount to something like 159%. A model plant to treat raw 
liquor with solvent direct is under construction in our labora- 
tory. So far we have had no serious runs to enable us to 
present our observations and our results will be published 
later. ‘Phenosolvan’ plants on the Continent invariably work 
on crude liquor with great success. As a rule the liquor over 
there is weaker in ammonia which makes the recovery of 
solvent from the raffinate easier. | However, if the loss of 
solvent in our proposed arrangement applied to gasworks liquor 
is not too great this scheme should be preferred to the reversed 
order where ammonia is removed first and then phenols. The 
solvent recovery column indicated on the diagram would in 
effect replace the dissociator on the C.A.L. plant and the soivent 
scrubber replace the hot fume scrubber. In such cases one 
stripper would be saved. 

As ammonium chloride recovered at Tingley was of low 
market value the recovery of fixed ammonia in C.A.L. plants 
seems to be a better proposition. Some higher tar acids would 
invariably slip the extraction stage and it would be advisable 
to have aeration and settling tanks followed by a filter. To 
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Fig. 1. 


complete the purification, thiosulphates and thiocyanates would 
have to be removed and ion exchange resins seem to be most 
suitable. 

When the phenols recovered at the dephenolation stage are 
separated from the solvent by a distillation method their quality 
is usually very poor. Some may contain up to 8% pitch and 
over 10% neutral oils and the price offered by tar distillers 
would naturally be low. It seems that it would pay, especially 
in bigger carbonising plants, to treat them chemically and 
separate them into chemical compounds of high purity. 

A plant in Germany makes use of a chemical process for the 
recovery and purification of phenols from phenolic oils and 
phenolic extracts from the 180°-220°C. fraction by liquid-liquid 
extraction. This process has been found to be more economi- 
cal than the orthodox process which uses caustic soda followed 
by carbonating with carbon dioxide and soda recovery by 
lime with the production of calcium carbonate as a waste 
product. 

It is based on the well known fact that the following equation 
is reversible. 

2 RONa + CO, + H, = # 2 ROH + NaCoO,. 

In this way phenols can be extracted by the soda and later 
regenerated by carbon dioxide in a continuous process by 
merely changing the conditions to favour the reaction in the 
desired direction. 


Advantages of the Soda Process 


At pressures of 5-10 atm. and at temperatures, say, 180°C. 
the above reaction proceeds almost quantitatively to the left 
and the phenols are fixed as phenolates which are soluble in 
water. If at the same time open steam is admitted to the 
system the neutral oils can be distilled over and the purified 
phenolates discharged into a carbonating apparatus working 
under atmospheric pressure. Here carbon dioxide which is 
being continuously removed from the first vessel is used to 
spring the phenols out of the phenolates and the above reaction 
proceeds to the right. The soda produced in the second vessel 
is recirculated to the first vessel and the cycle is repeated. 

The following advantages can be claimed for the soda process 
as compared with the orthodox caustic process. 


1. Two operations instead of four. 


2. It is continuous. This is impossible with the caustic 
process because causticising makes it intermittent. 
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EFFLUENT 


C.A.L. 


Proposed effluent treatment plant 


3. The disagreeable causticising operation 
eliminated. 

4. The only reagent required is steam. 

5. No waste product is formed. 


is completely 


DISCUSSION 


Mr. L. G. Townsend (Chief Chemist, Liverpool) opening the 
discussion said: ‘The historical summary gives a good digest 
of the methods available for the treatment of gasworks 
effluent, and this is particularly welcome, since the subject is 
continually becoming more complicated. More attention, how- 
ever, might have been given to methods available for the 
biological and chemical oxidation of liquor. The solution to 
our effluent problems may well be in this direction, rather than 
in a procedure which involves dealing with individual consti- 
tuents one by one. The use of chlorine and ozone in America 
is of interest since there appears to be some prospect of these 
processes being economic and they are essentially simple. 

‘The author’s reasoning is clear when he advocates Conti- 
nental practice for dealing with C.V.R. liquor, in that such 
liquor is more like that obtained on the Continent than is, say, 
coke oven liquor but we should be very wary of placing too 
much reliance on Continental practice since the conditions are 
so different. Much larger amounts of phenol are produced and 
possibly the price 1s more favourable. 

‘It is not very clear from the text what was the reason for 
deciding to treat crude liquor, rather than effluent. It 1s 
suggested that losses of phenol could justify such a step, bul 
most of the phenols distilled even in a concentrated ammonia 
plant are not lost since they are easily recovered and can be 
sold as such. During the discussion of the Tingley plant, | 
suggested that removal of ammonia from liquor might lead 
to the precipitation of appreciable amounts of alkali soluble 
organic matter, and for this reason extraction of phenols before 
ammonia distillation might be preferable. Does the presence 
of ammonia interfere with the extraction process? Has the 
author any views on this? 

‘I should also like to know whether the author has considered 
the use of cheaper solvents, other than “ phenosolvan” and 
M.I.B.K.? These solvents are extremely expensive and even 
small losses can become embarrassing. For example, the loss 
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of 2-3 lb. of solvent per 1,000 gal. could alone easily prove 
a heavier charge than that usually made for disposal to sewers. 
Light creosote oil has been used successfully in the South, and 
| should like to know whether the author has any views on 
this matter? It would also be interesting to know the effect 
of temperature on extraction by various solvents. It is interest- 
ing to note that the equation showing the conversion of phenols 
to phenolates is really based on the conversion of carbonate to 
hydroxide in steam boilers, an equation with which we are all 
familiar. Is this method of causticising carbonate cheaper 
than the common method using lime? 

‘The final part of the process involving liming a concen- 
trated ammonia plant does not appeal to me, since a messier 
process it would be difficult to imagine, and it introduces 
another effluent problem. lon exchange resins seem to be very 
effective, but I should imagine they are costly and would be 
prohibitively so with gasworks liquor. They would also be 
somewhat temperamental when dealing with an effiuent which 
shows considerable variation. There is also still an effluent 
from the regenerating of the resin. The industrial application 
of chromatography might assist in the solution of this problem. 

‘Finally, some of the difficulties might be overcome by 
keeping the retort house liquor separate and allowing its con- 
centration to rise as carried out by Holton at Manchester many 
years ago.” 

Replying, Mr. Niezgoda said: * The bacteriological treatment 
of phenols would be in liquors containing a low concentration 
of phenols but recovery would not be very profitable. 
Bacteriological treatment would be preferred with coke oven 
liquors where the phenol concentration was of the order of 
1%. The less phenol present the less profitable was the process 
of recovery. Sometimes the volume of liquor increased and 
this contributed to the dilation of the phenol.’ 


Capital Costs Lower 


He went on to say that he was not in a position to discuss 
the economics of the sodium carbonate plant. From the 
diagrams it seemed that the process was simpler but he could 
see no reason why it should be more expensive. Capital costs 
were lower. 

Mr, N. Olsen (Southport), Junior Vice-President, said he was 
surprised that the Tingley process had cost 57s. per 1,000 gal. 
of crude liquor treated or .3d. per therm. ‘ This represents an 
annual charge of £10,000 in the case of a works making 5 mill. 
cu.ft. of coal gas per day,’ he continued. * Your efforts to 
reduce this cost by washing crude liquor with methyl isobutyl 
ketone will be watched with interest. This work appears to 
stem from Lurgi plant experience in Germany, but in this 
country the crude liquor will generally have a higher ammonia 
content and possibly a lower phenol content. Certain authori- 
ties have expressed the view that extraction of phenol from 
liquor containing less than 0.4 g./100 c.c. is not economical. 
Since the phenol content of C.V.R. liquor is between 0.3 and 
0.35 g./100 c.c., what are your views on this feature? 

‘In the phenol extraction stage you list steam as the only 
reagent, which under these conditions would have to be high 
pressure steam, and would be costly, but there would be a 
soda ash or CO, loss in the system. How low do you expect 
these losses to be? 

‘To be attractive this plant has to wipe off the original 
reported cost of 57s. per 1,000 gal. of liquor and even then 
there would be no profit from the ammonia recovery plant. 

‘A figure is given showing that the sewage plant serving a 
town of 500,000 population would treat the effluent arising 
from the carbonisation of 1,500 tons of coal per day. This 
should not cause alarm. A winter carbonising figure of 1,500 
tons of coal per day would result from a plant carbonising 
some 400,000 tons of coal per annum. The gas yield could 
be varied between 34 mill. therms on coal gas only, and 44 mill. 
therms when using an average of 25-30% C.W.G. The gas 
load for such a town would only be 25 mill. therms assuring 
an average domestic load of 100 therms per annum and a 50% 
industrial/commercial load. There is still plenty of room 
for increased sales and a feed to any grid system.’ 

Mr. Olsen reminded the meeting of a paper given by the 
President last year which detailed the experience at Stockport 
when, without any prescriptive rights, the Stockport undertak- 
ing, after litigation, were allowed the right to discharge 
effluent to the sewers of the local authority. He felt that 
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while ethically the effluent should be completely innocuous, 
they could not afford the luxury of phenol, thiocyanate and 
thiosulphate recovery. 

Mr. Niezgoda said that Germany was not in a much better 
position. The phenol concentration was more than 1%, the 
ammonia concentration was much lower and this was probably 
the reason why it was profitable to recover the phenols. In 
giving the figure of 57s. per 1,000 gal. of crude liquor treated, 
he was simply giving the result of tests at Tingley. That figure 
could be reduced by not having to raise steam from solid fuel. 

Mr. T. Nicklin (Chief Scientist, N.W.G.B. Headquarters, 
Manchester) said the effluent problem was as big a part of gas 
manufacture as carbonisation itself. The problems at Tingley 
had to be faced at Denton new works and had to some extent 
been solved. They started off with a preconceived process 
which would have been economic had it not been a mixture of 
phenols and paraffinic hydrocarbons. After discussing the 
chemical factors involved, it had been hoped to get a revenue 
from the extraction of phenols and but for the trouble with 
the paraffins this would have been achieved. 

He said he could not agree with Mr. Townsend that the use 
of lime in modern plants and open stills to recover fixed 
ammonia was a messy job. In his view it would never be 
profitable to recover phenol from crude liquor. 

Mr. E. Halfyard (Ashton-under-Lyne) said that the problem 
of effiuent disposal was sometimes made more difficult than 
it needed to be. The main problem was not the phenols but 
to produce an innocuous effluent and more energy should be 
given to this particularly from the bacteriological aspects. 

Mr. R. Pollard (R. and J. Dempster Ltd.) said some people 
had formed the impression that the paper dealt with a conplete 
effluent process. That was not so. Wherever possible effluent 
should be disposed of by normal sewage channels but there 
were many cases where it had to be treated. 

‘Some of us,’ he continued, ‘are playing about with the 
problem to see just what we can do. In Germany they are 
using the sodium carbonate treatment, though the bacteriolo- 
gical treatment has its attractions. There is a big difference 
between liquors from a gasworks and coke oven plant. We 
certainly shall go further into some of the points raised in 
this interesting discussion and shall sum up in writing.’ 


Proceedings of Work Study 
Conference are Published 


ROCEEDINGS have been published of the Work Study 
Conference for senior work study practitioners and works 
managers organised by the Association of British Chemical 


Manufacturers and held at Harrogate in May last. The Con- 
ference was attended by 214 delegates, representing 67 firms 
and organisations, and was opened by the Mayor of Harrogate. 
Mr. G. F. Williams, Chairman of the Association of British 
Chemical Manufacturers, presided at the opening session at 
which the opening address was given by Dr. D. E. Wheeler 
(Burroughs Wellcome & Co.), Chairman of the A.B.C.M. 
Productivity Committee. 

The work of preparing and editing the Conference papers and 
records of discussions contained in this volume, was carried out 
by Mr. N. H. Dennis, the Distillers Co., Ltd.; Mr. J. B. Kitchin, 
Imperial Chemical Industries, Ltd.; and members of A.B.C.M. 
staff. 

The first Work Study Conference organised by the Associa- 
tion of British Chemical Manufacturers at Buxton in 1953 was 
aimed essentially at giving senior executives in the chemical 
industry an appreciation of the potentialities of the subject. 
Considerable progress has been made since then in the applica- 
tion of work study within the industry, and the results of a 
questionnaire circulated to members of the Association showed 
that there was a demand for a short Conference at which senior 
work study practitioners could exchange views in the light of 
experience gained in the application of Work Study. It was 
felt that if the maximum benefit were to be derived from such 
a conference, there should be a leavening of management 
executives present, it being hoped that the representatives of 
management who are responsible for the control of the work 
study function in an organisation would help to get the discus- 
sions going on practical lines. The 1957 Conference was 
planned with this in mind. 





GAS JOURNAL 


January 22, 1958 


From a paper to the Scottish Western Junior Gas Association, January 10, 1958 


Some Economic Aspects of the Gas Industry 


By H. R. HART, TD., 


GENERAL MANAGER, GLASGOW AND WESTERN DIVISION, 


SCOTTISH GAS BOARD. 


N the period immediately preceding vesting date it had 

become an economic necessity for some of the smaller under- 
takings to amalgamate. There were four major reasons for 
this integration: (1) The utilisation of coke oven gas. This 
mainly affected firms in the Midlands and North of England: 
(2) the formation of holding companies; (3) the need for rural 
gas grids; and (4) increasing competition from electricity. 
Nationalisation was, therefore, more of an evolutionary step 
than a revolutionary one, since it completed the integration 
process which some of the smaller companies had already seen 
to be the most logical step to self-preservation. 

When the gas industry was nationalised in 1949 the conduct 
of 1,064 gas undertakings was vested in 12 area boards, one 
for Scotland, one for Wales, and ten covering the remainder 
of the country. On examination of the immediate pre- 
nationalisation period, it was found that 28 of the largest 
undertakings made 52% of Great Britain’s total gas supply, 
and this meant that 1,036 undertakings made only 48% of 
the total supply. The main advantages of integration of the 
industry were: 

(1) Smaller, uneconomic works have been closed down and 
supplies are now given by larger stations. There have been 
resulting gains in economy and efficiency. 

(2) Gas grids have been extended by the laying of inter- 
connecting mains linking gasworks over large areas, and gas 
supplies have been brought to a number of outlying places for 
the first time. 

(3) Better carbonising plant has been introduced. 

(4) Storage facilities have been increased. 

(5) Peak demands may now be met without variation in 
pressure. 

(6) Specialised technical and administrative staff are now 
available to all gasworks. 

(7) Modern selling methods have led to reduction in costs 
to consumer. 

(8) Good conditions of service for employees. 

I would quote some examples indicating the immediate 
effects that nationalisation had on the economics of the gas 
industry. 


Back into Production 

Shortly after vesting date a survey was made of the gas 
production and distribution systems vested in the Scottish Gas 
Board, and it was quickly realised that much repair and main- 
tenance had to be done before the Board could be confident 
that the heavy winter demand for gas could be safely met. 
This necessitated expenditure on new plant and equipment and, 
for a short time, bringing obsolete plant back into production. 
At the time this work was being carried out, the long-term 
plans of the Board to meet future demands for gas were being 
drawn up. These, briefly, were to build an integrated system 
of distribution throughout the area, based on the supplies 
of coke oven gas and gas manufactured at the larger and more 


efficient works. The distribution of capital expenditure over 
the five-year period, shown in Table 1, clearly illustrates the 
development of the area, and also shows the influence on costs 
of certain other factors. 

During the earlier years considerable amounts were spent 
on gas manufacture and consumer service, this being the period 
when the most urgent task was to maintain gas supplies and 
make good the repairs not carried out during the war. Latterly 
increased development has led to money being spent on the 
purchase of new plant, land and buildings. This has been 
accompanied by an integration programme which has been 
responsible for a steady increase in distribution and consume; 
service expenditure. In the years after vesting most of the 
new houses built in the area became gas consumers. This 
meant an additional claim upon the resources of the Board 
for mains, services and meters, and a large part of expenditure 
on meters was due to the need to replace those which were 
faulty and obsolete. 

During this post-nationalisation period there were continual 
rises in the prices of goods and services going with gas manu- 
facture. The following index figures were obtained in an 
exercise carried out by the East Midlands Gas Board, and the 
conclusions derived may be regarded as indicative of all gas 
boards. 


INDEX OF OPERATING COSTS. 

Index 
May 1, 1949 100 
April 1, 1950 102.2 
April 1, 1951 115.2 
April 1, 1952 128.5 
April 1, 1953 135.6 
April 1, 1954 137.4 


This index covers the major items in operating costs, coal, 
gas purchased, gas oil, salaries, wages and miscellaneous mate- 
rials. As a result of these price increases, there was a 
corresponding increase in costs. The most important rises 
were in coal and gas purchased. At the end of the five-year 
period the price of coal was 40% higher than at vesting date, 
and the price of gas purchased had risen 56.595. Against these 
rises, however, the Board showed a rise in the efficiency of 
gas manufacture. The improvement in technical efficiency and 
the financial savings were shown in the movement of the cost 
of gas made. A total rise of 8.8% in cost of gas made by the 
East Midlands Gas Board compares with the rise of 37.4% 
in the prices of their constituent items of gas manufactured. 
As a result of the planned capital expenditure and consequent 
savings on gas manufacture, there was a considerably better 
utilisation of capital equipment, thereby effecting capital savings 
on gas manufacture and distribution. From vesting date there 
was a steady improvement in the ratio of coal gas made to 
effective daily capacity. Improvement in the load factor 
enabled gas manufacture to expand more rapidly than capacity, 


TABLE 1 
FIXED ASSETS PROVIDED SINCE MAY 1, 1949 


SCOTTISH GAS BOARD 





1949-50 1950-1 


Gas manufacture .. £549,586 £816,257 


Distribution and consumer service £913,468 £1,275,723 


£73,365 £120,039 





£1,536,419 £2,212,019 


1951-2 


£1,377,869 
£1,451,739 
£200,080 


£3,029,688 


1952-3 1953-4 1954-5 1955-6 





£1,518,657 
£1,632,921 


£2,021,945 £2,138,982 
£2,017,708 


£144,747 


£1,515,962 


£1,842,730 £2,342,706 


£417,316 £118,981 £133,187 





£3,568,894 £3,983,656 £4,301 ,437 £3,991 ,855 
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OVER 100 YEARS’ EXPERIENCE IN THE 


CONSTRUCTION OF:- 
GASHOLDERS, PURIFIERS, 


CONDENSERS, STEEL TANKS, 


HANDLING PLANT, MAINS, 
GENERAL STEEL 
CONSTRUCTIONAL 


WORK « 
ae 


ae 


thereby permitting a more extensive utilisation of gas-making 
plant. 

There were not only economies in capital for gas manufac- 
ture but also considerable savings in gas storage capacity. 
Taking the ratio of gas available to gasholder capacity since 
vesting date, there were continual improvements each year. 
The effect of this saving enabled the Board to increase holder 
capacity at a much lower rate than would have been necessary 
had the ratio remained at its 1949-50 level. The financial 
savings were considerable, and while these were of vital 
importance to the Board in holding the price of gas, the wider 
aspect should also be mentioned. The economies achieved 
during these five years represented are an important contri- 
bution to the post-war recovery. In gas manufacture materials 
saved by the Board were all scarce and economically important 
and the saving enabled other industrial and domestic demands 
to be met. The same is true of the savings in capital. 


The Task Ahead 


So far, consideration has been given to the cost of gas made 
and purchased only, but equally important are those items 
of cost which can be regarded as being relatively fixed. 
(A table showed the cost to the Scottish Gas Board, since 
nationalisation, of distribution and consumer service, admini- 
stration and general charges, Gas Council expenses, employees’ 
welfare, rates, and depreciation and amounts written off.) 

Now let us analyse the problems which confront us today 
and set out a plan to meet the task ahead. The simple carbon- 
isation of coal is now essentially a three-product industry: 
Gas, coke, and by-products. But each of these products is 
sub-divided over different markets. With gas an appeal is 
made to three widely different types of consumers: Domestic, 
industrial, and commercial. Coke, besides being sold to the 
industrial and domestic markets, is also exported, as are 
by-products. 

A point which must be noted, as it has a bearing on the 
who'e conduct of the gas industry is that in none of these 
mar‘ ets has the industry a complete monopoly. We fight for 
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our existence and hold our place by supplying the best product 
at the best price. This constant competition in many fields 
has given the industry a resilience which is unique in a national- 
ised body. Time and again as our existence has_ been 
threatened by the closing of a major market, but effort and 
ingenuity have opened up new markets, and expansion instead 
of contraction has been the result. The onslaught of electricity 
on the gas heating market is being met by greatly improved 
gas burning appliances. 

Over the years the fortunes of coke have varied with the 
export market, e.g.—considerable quantities of Glasgow coke 
found its way to Norway. While there is a market for all the 
coke we make, however, the new oil refineries are fighting for 
the space heating potential represented by warehouses and 
public baths, etc. The bitumen interests are fiercely contend- 
ing the road-surfacing markets and the by-product industry 1s 
fighting back with coal tar fuels for steam raising. 

It will be readily agreed that as far as our products are 
exported the market price must prevail. The French will not 
agree to pay an increased price for pitch to make briquettes 
for their railways simply because the British gas industry has 
granted a wage increase to its workers. We must sell at the 
European price or not at all. Other products sold abroad are 
in the same category. In the home market, also, the price 
of many of our products is fixed by the buyer in open market 
rather than by costs of production. The value of coal tar 
fuels is more influenced by the oil companies’ prices for 
similar products than by the price of coal. 


Half Cost Recoverable 


In these cases it is very clear that increases in the price cf 
coal and wages can only be countered in the industry by greater 
efficiency in manufacture. The price of coke usually bears a 
close relation to the price of coal, but for every ton of coal 
used only 11/12 cwt. of coke is produced and therefore only 
about half the increased cost is recoverable in this way. 

Is gas a product for which we can name our own price? 
Can gas carry all increases in costs? The answer is definitely 
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‘no’ to both questions. Gas has lively competition in electri- 
city and oil, and industrialists are fully aware that they have 
a choice of heating agents. The electricity industry, of course, 
is also affected by increases in coal prices, but the blow is 
softened to them to the extent of hydro-electric development, 
and their new atomic energy plant. The oil industry welcomes 
each price increase in coal and increases its sales force in the 
fields of domestic oil heaters and factory steam boilers. 

The Gas Council’s reply must be reduced costs and increased 
efficiency. 

As a nationalised industry we have the advantage of being 
able to raise capital at comparatively low interest rates. But 
capital borrowed must be paid for. The National Health 
Service may bury its mistakes but if we make bad capital 


GAS ON THE CONTINENT 


Pressure Refining of Benzole 


T HIS article reports on a pressure refining plant in Frankfurt 
operating the BASF process since 1956. This plant is of 
1,000 tons per month capacity, commissioned by the ‘Gas- 
produkte GmbH,’ a consortium of several gas companies in the 
Rhein-Main area, and built by H. Koppers. 

Raw benzole consists principally of aromatic hydrocarbons 
such as benzole, toluole and xylole, in smaller quantities of 
organic compounds containing sulphur, nitrogen and oxygen. 
The removal of these latter is important whether the product 
is to be used as a fuel or in the chemical industry. The 
pressure purification process offers great advantage, to this 
end, over the discontinuous sulphuric acid washing method. 
At pressures of 30 to 50 atmospheres and a temperature of 
360°C., the organic compounds are converted catalytically by 
hydrogen to H.S, NH, and water, and the unsaturated hydro- 
carbons become saturated. The hydrogen is supplied as town 
gas, sometimes with water-gas, is compressed by reciprocating 
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Fig. 1.—Simplified flow diagram of the pressure refining plant. 
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investments we pay for them. Yet in times of inflation, capjty 
investment is sound policy and it is one of management’s mog 
onerous burdens to invest where the biggest yield is obtainab 

Better methods must be introduced to make laboy 
administrative and clerical, as well as manual—more productiye 
In this connection it must be kept in mind that each increay 
in wage rates has a more serious effect on the gas industry 
than on its competitors. Oil companies and hydro-electric 
projects carry a very heavy fixed capital load, but a relative) 
small wage bill, with the result that each wage increase ha 
a much greater effect on gas prices than on electricity or gj 
prices and each inflationary movement increases our need fo, 
greater productivity and efficiency. Old problems must 
faced in new ways. 


compressors and added to the cycle so that a hydrogen content 
of 38% is maintained. The H,:CO ratio can, however, vary 
from 5.8 to 3.9. Since this has an adverse effect on the process, 
the gas is now passed over a catalyst which promotes the 
reaction CO + H,O—-— CO, + H, and depresses the produ- 
tion of methane, so reducing the CO content of the cycle from 
7-8% to 3%. The raw benzole is first freed of solid impurities 
in a felt plate filter and is supplied to the evaporator by piston 
pumps through a heat exchanger where it is heated to 140°C. 
The evaporation is assisted by steam at 37 atmospheres and 5 
controlled to avoid the boiling of undesirable constituents, 
Before admission to the contact vessel, the charge is heated to 
320°C.; during the reaction it rises to 360°C. An electric 
heater is provided to start the reaction. After cooling in the 
heat exchanger and in a water cooler, the gas is passed through 
aqueous caustic soda and through water to remove H,S and 
NH, and is returned to the coal gas circuit at the inlet of 
the benzole washer. Thus any uncondensed hydrocarbons are 
saved. After careful measurements, the results of the year's 
operation show a benzole loss of about 2%, compared with 
7-15°% loss with the sulphuric-acid refining process which 
proves the efficiency of the new method. 

K. Miiller. Das Gas- und Wasserfach, Vol. 98, No. 21, 
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The Study of Silica Gels 


CONTRIBUTION to the study of the structure of silica 

gels presented by Jack Bastick to the 29th International 
Congress on Industrial Chemistry in Paris in November, 1956, 
is reported in the July issue of Chimie et Industrie. The 
dehydration of six very different looking silica gels was studied 
thermogravimetrically up to 1.080°C. This was followed by 
adsorption of nitrogen at —195°C., which made it possible to 
compute the surface area, the total volume and the distribu- 
tion of pore area in relation to pore radius. The thermo- 
gravimetric curve thus gives a picture of the stability of the 
gels, the surface of the latter increasing as a rule with the 
amount of chemically bound water; the loss of that water when 
the gel is heated from 100° to 500°C. does not affect the 
surface area but the nature of the latter is deeply altered. 

The field of industrial application of silica gels is very wide. 
The great adsorbant power of certain of these for water vapour 
makes them extremely valuable dehydrants while their rigidity 
and mechanical strength favours their use as support (0 
catalysts. All the gels examined were in the form of silica. 
retaining a small quantity of water not generally exceeding 

%. It is not in the chemical nature of these products that 
one must look for the differences of their properties, but rather 
in their physical structure, their texture. 

Reviewing the work on this subject over the past 20 years, 
the author comes to 1951 when Hauser, Le Beau, and Prévear 
showed, by a study of infra-red absorption, the presence of 
hydroxyl radicals in some silica gels. This view is now generally 
admitted: The water of constitution of silica gels originates 
the superficial elements of a network, bi- or tri-dimensional, 
resulting from the poly-condensation of the molecule Si(OH¥. 
It is possible also that an excess of this molecule remains 
occluded in the gel. In the course of the work on the study 
of the nature of the adsorption of strongly polar compounds 
such as ammonia, the author was led to relate certain charac 
teristics of similar gels to their content of residual water. 





